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FOREWORD
Dear friends and supporters of road safety, the participants of IX International Conference
“Road Safety in Local Communities”,
In the name of the Scientific and Organizing Committee of the Conference, we want to thank you
for the time you daily dedicate to road safety. We want to thank you, in spite of numerous
difficulties and misunderstandings, especially insufficient knowledge and lack of political support,
for persistent and consistent development and directing of theory and practice of road safety.
Today humanity is facing major challenges of road safety:
growth in the number of traffic casualties has not been successfully stopped yet and
global positive trends are not stabilized,
DIFFERENCES between developed, developing and undeveloped countries are still
enormous,
generally accepted measuring instruments of road safety level or methods for
identification and ranking of road safety problems were not found,
permanent, sustainable and global road safety management is not established,
public, and especially political public does not understand or accept that “investing in
road safety is not an expense, but a good investment”,
large number of states, especially responsible officials in local communities have not
understood that road safety can be managed, and still consider road traffic casualties as a
rain, God will or destiny at which man has no influence,
only the most developed countries and the most aware individuals accepted the
opportunity and widely promote view that “traffic accidents are result of our
inactivity, system errors and insufficient commitment”,
decision makers did not understand that the optimal development of road safety must be
based on science! United Kingdom, Sweden and the Netherlands are examples of
countries which have the most developed science of road safety and that is why they are
the most successful in reducing the number of people killed and injured on the roads today,
Yet most countries is stubbornly resisting to the idea that improving of road safety can
be permanent and effective only if it is “science-based” and because of that they have
not developed strong protection system, or created conditions for road safety
management.
In the described conditions, the International Conference ”Road safety in the communities” is a
true jewel that shines in the greyness of everyday, unnecessary and shameful suffering that we do
not know, we do not want or we cannot stop. Suffering in traffic is increasingly seen as a
national disgrace and inhumane humiliation which we should not accept. On the contrary, we
are responsible for all the suffering in traffic, and we must organized, systematically and
coordinated to take all proved measures to stop this suffering.
After a series of important international documents, International road safety management
standard, ISO 39001 (2012) is the first official international document which predicts traffic with
no fatalities!
The Conference has the ambition to direct the attention of everyone, especially the professional,
political and general public to the fact that traffic accidents can be permanently stopped with
our work and successful, science-based interventions.
PRESIDENT
ORGANIZATIONAL BOARD

PRESIDENT
SCIENTIFIC BOARD

Mr, Sc. Miladin Neši , T.E., lecturer

Prof. Krsto Lipovac, PhD, T.E.
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STRENGTHENING ROAD SAFETY PROFESSIONALISM – A CASE
STUDY: LOCAL COMMUNITIES IN THE REPUBLIC OF SRPSKA
Krsto Lipovac1, Milan Tesic2
Abstract: Public sector represents stakeholders in the local community. Taking into account the
importance of their positions, it is essential that each individual stakeholder has competencies within
its jurisdiction. Public sector needs to provide an efficient and safe movement of citizens. In order
to achieve impressive results, it is necessary to strengthen capacities. The first step in strengthening
capacities is reinforcing road safety professionalism. Raising the level of professionalism leads to
the creation of preconditions for the making of strategies, action plans, etc ... Furthermore, first and
concrete results can be expected only after the profession has risen above personal and political
interests. This will allow the understanding and expertise of the public sector in resolving the
problem of unsafe roads. This paper presents the way in which professionalism has been developed
in the local community. Thus the project "Strengthening the capacity of local communities in the
field of road safety" has covered the whole area of the Republic of Srpska, including the training
that was conducted in four centers: Banja Luka, Bijeljina, Eastern Sarajevo and Trebinje, and also
in local communities gravitating to these four centers. This project is actually the first cycle of the
professional training which encourages the development of the concept of road safety based on
science and scientific research, breaking away at the same time from the traditional unprofessional
and ad hoc “handling” of road safety.
Keywords: management, responsibility, road safety professionalism
“Coming together is a beginning,
Keeping together is progress,
Working together is success”
Henry Ford
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1.

BACKGROUND

Ever since the first road accident was recorded (Glasgow, 1834)3, until present time, the issue
of road safety has been changing and theories concerning the causes and manners of resolving the
road safety problems have been evolving. The first phases of the road safety issue development were
characterized by confusion and negligence of road safety problems, without any need for a special
profession, or for road safety professionals (Lipovac et al. 2014). However, the last stages in road
safety development (the fourth phase of the road safety management and the fifth phase of the global
management) are based on the road safety profession, road safety professionalism and road safety
professionals.
Road fatalities are “transferred” from developed into middle and low development countries. In
order to stop the negative trends in road safety, it is necessary to carry out activities grouped in five
pillars – areas: road safety organization and management, safer roads, safer vehicles, safer road users
and post crash care (Lipovac et al. 2011, WHO, 2013). The first pillar – road safety organization
and management, includes strengthening of the road safety profession and professionalism.
Lipovac et al. (2010a, 2010b) have analyzed the responsibilities of local communities in the
process of implementation of provisions from the Road Safety Law. However, when implementing
these requirements in all local community units, there occurs a problem of a low level of road safety
professionalism. The consequence of such a condition is the unprofessional, ad hoc “handling” of
road safety, impossibility to define quality and efficient measures, lack of monitoring of effects of
implemented measures, spending huge amounts of funds and other resources on counter-measures
that are not so effective, etc.
Various concepts of road safety management have been implemented world-wide. The results
have been almost identical: only coordinated activities of stakeholders can contribute to a higher
level of road safety (Bekefi, T. 2006; Bourgondien, M. 2012 and CARRS, 2011).
FHWA (2006) developed its first program titled “Strategic Highway Safety Plans: A
Champion’s Guide to Saving Lives” which gives a precise definition of the multidisciplinary
dependence among the stakeholders, the importance of their cooperation and communication in all
segments, the role of leadership in road safety, with due priority given to the organizational structure
in charge of road safety management.
Great Britain has a long history of the road safety education development. Programs have been
first intended for school children, but later on, they were expanded to the whole community focusing
in the first place on the public sector. Bradbury, et al. (2008) are of opinion that it is necessary to
implement such programs in low and middle development countries, as these countries account for
85% of fatalities. Klein, R (2009) also indicates the importance of the multidisciplinary approach to
road safety.
Numerous projects concerning institutional capacity building have been carried out world-wide,
for example in Sweden, Norway, Ghana, Kenya, China, Australia, Mali, etc. SIDA, (2005) presented
a project of institutional sustainability and capacity development in Sweden. The project has been
implemented in several countries with various government structures, level of socio-economic
development, culture, mentality, organizational structure, etc. The effects of the project have been
well noted and very positive.

2.

THE CONCEPT AND IMPORTANCE OF A ROAD SAFETY PROFESSION

Profession is a permanent activity serving to earn for living, or a group of persons dealing with the
same occupation. A professional is a person who possesses a special experience in a certain
occupation, or a sportsman dealing with a sport as a profession. Professionalization is the inclination
within an activity to perform it by qualified persons – specialists for that area. Professionalism is the
act of carrying out an activity in a professional manner.
(New Larousse Encyclopedia 1999)
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A road safety professional is a person who has a special knowledge and experience in some of
the areas of importance for road safety: a scientist studying road safety, performing transfer of
knowledge and best practice and creating knowledge and attitudes in the field of road safety, a jurist
who applies or improve road safety regulations, an engineer designing roads, vehicles, organization
in the field of road safety, a policeman making an immediate control and regulations of traffic, a
driver driving a vehicle, a kindergarten nurse/school teacher/professor transferring knowledge and
rightful attitudes, a doctor taking care of the injured, a journalist reporting on road safety, etc. Some
of these professionals dedicate their working hours to road safety (for example, a traffic policeman),
some of them dedicate a part of their working hours to road safety, on a daily basis (for example, a
doctor) or they deal with road safety from time to time (for example, a journalist). Professionals are
expected to work and live by being aware of road safety. It is very important that professionals are
well organized within institutions and are dedicated to road safety.
The level of road safety is mostly influenced by: economic standard and the “willingness to
pay”. The economic standard is the question of general development and is changing slowly. A far
greater potential for the improvement of road safety lies in the increase of the “willingness to pay”
for road safety. The willingness to pay depends on the state of mind and positions of professional,
political and the most general public on the scope and type of road safety problem, i.e. possibilities
of road safety management. These positions can not be improved without a profession and
professionalism in road safety.
The level of road safety professionalism can be assessed:
a) directly – on the basis of the number and structure of institutions and individuals
dealing with road safety in a professional manner, the scope of their activities within
road safety, their dedication to road safety, etc. or
b) indirectly – on the basis of achieved road safety results.

3.

THE PROBLEM OF DEVELOPING ROAD SAFETY PROFESSION ON A
LOCAL LEVEL

When it comes to the road safety professionalism, the following, most important problems local
communities are facing with, can be singled out:
absence of important institutions: local coordination body, municipal/city body in
charge of traffic, the Magistrates Court, a traffic police station, a health institution, a
pre-school institution, elementary school, secondary school (especially those having
traffic profession), driving schools, technical inspection of vehicles, high school
institutions, etc.
insufficient capacities and weak integrity of existing institutions: lack of human
resources, objects, equipment and tools for professional work, i.e. non-quality,
immoral work and lack of commitment;
absence of individual professionals: traffic and other engineers, jurists, doctors,
nurses, teachers, scientists, traffic policemen, etc.
insufficient capacities and weak integrity of individuals;
low awareness rate and incorrect attitudes concerning road safety problems and
possibilities for road safety management;
weak organization, cooperation and coordination of institutions and individuals in the
field of road safety;
absence of quality strategic, planned and normative documents in the field of road
safety: majority of municipalities/cities have not adopted a strategy, or the executive
plan for road safety, annual road safety plans are of no quality and are too general,
important road safety related questions on the local level have not been tackled, etc.
lack of or non-purposeful spending of funds intended for the improvement of road
safety: a large number of municipalities/cities in the world do not dispose of funds
3
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intended for road safety, municipalities/cities in Serbia very often and in a nonpurposeful manner, spend the funds that are intended for road safety by the Law or
they spend these funds for the regular maintenance and infrastructure improvement
works.

4.

EXAMPLES OF BEST PRACTICE

The most developed countries have shown by their examples how important it is to develop the
profession and professionalism in road safety: they founded and developed scientific institutions
that studied the practice and developed the theory of road safety, created and exchanged knowledge
and experience in road safety, and created the ambiance in which profession and professionalism in
road safety could be developed and improved on scientific principles. This has contributed to the
improvement of knowledge, attitudes and awareness of the academic, political and the most general
public, as well as to the setting up and permanent development of the protective system of road
safety, and to the creation, strengthening and development of the most important institutions and
individuals in road safety.
By supporting the projects of country development, Sweden worked on the institutional
development of key road safety sectors. Swedish experiences shown that it is important to direct
activities to the staff in charge of institutional development and increase of capacities. Also, it is
necessary to carry out activities both on the micro and macro plans, i.e. on the level of sectors.
According to the Swedish experiences, key factors influencing the institutional development and
development of professionalism are: political support, institutional mechanisms for the allocation of
funds, bodies for communication and coordination of stakeholders and individuals with necessary
knowledge and experience (SIDA, 2005, and PIARC, 2010).
Botswana and Norway have had cooperation programs in road sectors since the early 70-ties.
Factors that have been identified as important for the success of the program of the institutional
cooperation and development of professionalism are: beginning of the development of support
adjusted to the local situation, development of appropriate technologies and work methods, focus on
the transfer of technologies and human resources and the long-term cooperation. On the other hand,
low salaries of employees in the public sector represent a huge problem. Also, there are problems
concerning employment and preserving the engineers in local communities (NORAD, 1991, 2007
and PIARC, 2010).
The World Bank has initiated institutional reforms in the road sector in several African countries,
in the 90-ties. The components of the program of reforms include: management – creation of the
agency; financing – raising a support fund and maintenance work; responsibility/accountability –
organizational structure and ownership and participation of road users in the fund. The support
Norway has in the process of reforms in Tanzania proved to be successful for capacity building of
the Ministry of Labor and the Road Safety Agency (PIARC, 2010).

5.

CASE STUDY – REPUBLIC OF SRPSKA

The Republic of Srpska has a solid basis for road safety improvement. The Road Safety Council
and Road Safety Agency have been formed and “The Road Safety Strategy of the Republic of Srpska
2013-2023” and “The Road Safety Action Plan of the Republic of Srpska” have been also adopted.
There are around 160 fatalities annually on the roads of the Republic of Srpska, while over 3.200
people get injured. Due to road crashes, the economy of the Republic of Srpska loses annually over
174 million of KM (around 90 million EUR) (over 20% of the national gross domestic income). It
is therefore necessary to undertake urgent measures for the reduction of loss of lives and mentioned
economic costs.
4
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The Road Safety Agency of the Republic of Srpska has recognized the importance of road safety
professionalism on the local level, identified the lack of professional staff, insufficient commitment
to road safety, which were eventually the result of the low level of knowledge and awareness of road
safety.
The Ministry of Government and Local Self-Government of the Republic of Srpska and the
Road Safety Agency of the Republic of Srpska, supported by the UNDP, and based on the priorities
set by the Strategy for training of staff in local self-government units in the Republic of Srpska,
organized training courses on the scope and type of road safety problems, global trends, importance
of strategic approach to road safety management, etc.

5.1.

Methodology

The training has been carried out in 4 centers: Banja Luka, Bijeljina, Eastern Sarajevo and
Trebinje, encompassing the municipalities gravitating towards these centers. The training was
conducted from May till September 2012. The seminars lasted 6 hours (from 10.00 till 16.00 hours),
according to the specially designed program.
The training consisted of two parts: theory and practical-interactive approach.
The speakers at the workshops included professional lecturers, experts from local police units
and local self-government units (hereinafter referred to as: LSU). The trainees at the seminar were
heads of departments whose scope of work included road safety tasks and assignments, and also
officers of the Republic of Srpska LSU who deal with road safety issues. Participants of the seminar
have improved their practical knowledge of road safety and road safety management on the local
level.

5.2.

Results of the training

The organization of the training at the LSU is of great importance for the building of the road
safety management system in the Republic of Srpska. The following objectives have been achieved
through the organization of the seminars in question:
trainees have improved their theory and practical road safety knowledge,
LSU representatives have become familiar with the method of assessing the road
safety situation in the local community (benchmarking and SWOT analysis),
LSU representatives have acquired initial knowledge on the importance and
possibilities of road safety management,
Participants have recognized great local capacities for the improvement of road safety,
Activities related to the preparation of the local road safety strategy and program in
all LSU have been initiated,
Exchange of experiences among LSU and identification of common problems have
been also enabled.
The forthcoming period should see the continuation of training activities in LSU, in cooperation
with the Ministry of Government and Local Self-Government and the Association of municipalities
and cities. The number of training sessions should be increased and longer trainings (lasting several
days) should be also planned. This is the only way to make basic preconditions for active inclusion
of LSU into road safety management process and achieve permanent improvement of road safety in
local communities in the Republic of Srpska.

5
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6.

RECOMMENDATIONS FOR DEVELOPMENT OF ROAD SAFETY
PROFESSIONALISM

Institutional development and strengthening of capacities help employ a significant number of
people who perform road safety work on a daily basis and those committed to the improvement of
road safety on a “full time” basis. The level of professionalism is reinforced in this way in important
institutions in LSU, and road safety related attitudes improved by the general public. This contributes
to a better dedication, better use of existing capacities, reinforcement of capacities and integrity of
institutions and individuals, increase of the willingness to pay for road safety, etc.
The national body should forge a broad-based alliance to improve the road safety profession
(Thomas, R. (2007)).
The responsibility of the state lies in its impact on all road safety aspects. It should plan, design,
build, lead and maintain a large part of road infrastructure, adopt and apply all road safety laws,
prescribe procedures for driving training and obtaining of driving licenses. It should also carry out
state programs for encouraging safe behavior in traffic. Having in mind the scope of these
responsibilities, the state has employed thousands of road safety professionals, and therefore it must
have a central role in the efforts aimed at developing road safety profession and professionalism.
The cooperation of all road safety stakeholders is of crucial importance for developing a
multidisciplinary road safety profession. Therefore, the national body should support the formation
of the broad-based alliance of organizations dealing with road safety, whose central aim will be
institutional development, improvement of road safety profession and professionals (Thomas, R.
(2007)). This alliance should gather together many associations and professional societies interested
in road safety, as well as representatives from various areas and levels of jurisdiction. The
participation of local governments is of particular significance because of the roles the municipalities
have in the organization of road safety related tasks.
The alliance should also seek the support from the private sector organizations, universities and
professional associations having the common interest in developing road safety professionals. The
participation of professional societies, educational and research institutions is also highly desirable.
The alliance should lead the activities related to road safety profession, in many directions
(Thomas, R. (2007) in the following ways:
Promoting multidisciplinary road safety professionals who understand and apply
scientific principles of road safety,
Support offered by leading associations in engaging and developing road safety
professionals,
Encouraging continual development and wider implementation of basic
competencies in education, training and improvement of road safety
professionals, who have mastered the scientific methods and found solutions in the
field of road safety, on a systemic level,
Promoting the work in the field of road safety as a special profession and good
career,
Persuading universities and other scientific-educational institutions of the value
of creating partnership for road safety education, their inclusion into organized
transfer of knowledge, creation of own knowledge, traffic education and upbringing,
professional training and education of numerous road safety professionals.
Supporting scientific road safety research aiming at developing road safety
theory and practice and attracting the best students and pupils to dedicate
themselves to road safety (scholarships, donations, covering training expenses,
engagement of university professors and research centers in the implementation of
road safety studies and projects, etc.).
The abovementioned and other actions should help the representatives from the public and
private sectors understand that professional and committed road safety professionals are
indispensable. This is of essential importance for sustaining a long-term support for the development
of such professionals, but also for the implementation of road safety improvement plans.
6
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The alliance should encourage local communities in raising training funds (or providing grants)
for the purpose of developing road safety professionals (Thomas, R. (2007)). Road safety can be
permanently improved if strategic road safety management principles have been implemented. In
order to achieve this goal, the state, but also local community, must have skilled road safety
professionals.
The alliance should call for a sustainable and continual road safety education and training at
universities and other research centers (Thomas, R. (2007)). It is necessary to have professional
training and education in various fields, in order to cover many competencies required by road safety
professionals. While some universities have regular road safety study and research programs, a small
number of them have a wide range of necessary kinds of professional training and education
(courses, seminars, etc.). It is therefore necessary that the state and LSU support the universities and
other scientific-educational institutions in their efforts to create and offer implementation of
adequate programs for professional training and education in the field of road safety. There is a very
comprehensive high level education program today at the Faculty of Transport and Traffic
Engineering in Belgrade, in the field of road safety, within the special educational module (Road
Traffic Safety module). There are significant capacities and experience at the Academy of Criminal
and Police Studies in Zemun, at the Faculty of Transport and Traffic Engineering in Novi Sad, and
in other institutions. These constitute a solid ground for the state, LSU, Road Safety Agency and
other important stakeholders from the public sector in supporting the creation of the system of
courses and trainings in various fields of road safety.
The possibility of creating one or more specialized centers for professional training and
education of road safety professionals should be explored. There is a significant number of road
safety professionals needed at the national level, which requires a sustainable development.
Therefore, one should also explore the needs for and ways in which to organize various courses,
seminars and other types of education, professional training and upgrading through existing
programs or through introduction of new programs dedicated to the improvement of the road safety
profession. Given the similarities in the working conditions and a simple understanding (there are
no language barriers), it would be an optimal solution to create a regional ROAD SAFETY CENTER
that would cover the needs of several countries in the region.

7.

CONCLUDING OBSERVATION

Demands for improvements in road safety are growing, but are becoming increasingly difficult
to meet. Road safety must be considered as a big scientific challenge requiring a systemic approach.
Global, national and local development of road safety must be “science-based”. Road safety
professionals with required skills and knowledge will be needed in all sectors and at all levels. While
building the road safety professionals will take time, many steps needed to start this process can be
taken now.
Creating a regional road safety center should help the planned and systematic development of
the whole road safety system in the region, at the state and LSU level. State and local governments
should become aware of the need for scientific and systematic approach in road safety and recognize
their interests in helping and supporting all activities directed to the reinforcement of road safety
profession and professionalism.
In order to strengthen road safety professionalism, the state and LSU should:
forge the capacity of institutions – create and permanently reinforce the most
important road safety institutions: coordination bodies for road safety, road safety
forums, traffic police units, specialized health units, non-governmental organizations,
scientific-educational institutions, stations for technical inspection of vehicles, driving
schools, etc.
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forge the integrity and responsibility of institutions – prescribe appropriate
competencies, authorizations and responsibilities to certain institutions and interfere
to the least possible extent in the professional work of these institutions,
support the organized transfer of knowledge and best practice from the most
developed countries and the most successful local communities,
strengthen the capacity and integrity of individuals – support the process of the lifelong road safety learning, select and employ best experts, support the continual
improvement of knowledge, attitudes and behavior, provide self-sustainment,
independence and accountability of individuals for their work, and
encourage cooperation and coordination of institutions and individuals in the area of
road safety – work continuously on various methods of improving understanding and
cooperation, organize common types of professional training, implement coordinated
measures and actions together and whenever possible, observe and analyze together
the results of their work and promote the following idea: “road safety is a common
responsibility”
Experiences of the most developed countries and first positive experiences in the Republic of
Srpska and other parts of the region are encouraging and should be further developed and exchanged.

8.
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THE CONCEPT OF LIVABILITY - IS IT GOING TO RAISE THE
AWARENESS FOR DEVELOPING SAFER COMMUNITIES?
Kristi Bombol1
Abstract: Bearing in mind what the sharing experiences and best practices brought throughout the
world it has been found that the concept of livability is very appreciable. Being aware of what has
been done so far and how strongly it has reflected the communities whereas the concept has been
applied, it was decided to try and introduce the concept of livability in two cities in the Republic of
Macedonia, i.e. in the City of Bitola and in the City of Skopje. For the first city, the reason lies in
the fact that the urban traffic network is old, poorly maintained, and lacking repairs. The state of the
traffic signs and markings is also very bad, the pedestrian paths are very narrow, or non-existing at
all. The non-flexible traffic network does not support the traffic demand, which means both
motorized and non-motorized traffic users mix with each other causing congestion, and overall
traffic disorder. Finally, they create an unpleasant picture of the city that tends to maintain its old
times charm by being vibrant, attractive and livable.
On the other hand, the sustainable transport development implies various measures with the same
goal – to afford better quality of life in urban areas, and to provide an efficient, safe and
environmentally urban transport. No sustainable urban transport plan has been developed in
Macedonia yet. In 2008 the City of Skopje became a participant as a learning city within the FP7
Project called RENAISSANCE. One of the measures the city had proposed was the creation of the
Plan for Sustainable Urban Transport System Development. Inter alia, traffic calming was
considered to be a constituent part of the long-term and viable transport plan that would support the
sustainable development of the transport system. Two locations in the city, each having different
traffic safety problems were chosen. Firstly, the design methodology was proposed. In compliance
with the steps suggested, corresponding traffic calming measures were chosen. The contribution of
traffic calming is foreseen through the reduction of pollution and noise, the increase of cycling and
walking as well as the increased traffic safety.
In this paper the concept of livability reflecting the public awareness of how to make the streets of
both cities into a safer place to live and move is presented. It has been concluded that the quality of
life of the communities will be enhanced particularly by giving support to the individual motor
vehicles, the pedestrians and the cyclists – something that has been missing for a long time.
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1.

INTRODUCTION

It has been agreed that transport is a critical link in creating more livable communities, playing
an important role in connecting affordable housing, good jobs, and safe and healthy environment
[1]. Even before introducing the term of livability, many of transport professionals put a lot of effort
into improving the quality of life in their neighbourhoods, cities, and counties. Walking and biking
paths have been built in places throughout countries in Europe. Our colleagues from the US,
Germany, Denmark, Holland, Slovenia, Austria, and others were very proud of the work they have
done over the last two decades by investing in transport and traffic projects that have improved the
quality of life and traffic safety in their communities.
On the other hand, it is an amazing thing how the U.S. Department of Transportation (DOT) under circumstances very different from the European ones, and with all that state of mind they had
towards the motorized versus the non-motorized traffic has made livability one of their top priorities.
They introduced this kind of “new” philosophy in the 90’s of the last century. Surprisingly, this kind
of approach to transport and traffic improvements and change for the better seemed particularly
acceptable to the communities. For the first time, the dialogue on how to bring the needs of all traffic
users closer to their way of life has been opened It is mainly about offering the communities more
pleasant opportunities for acquiring more flexible mobility. On the other hand, there was a strong
will to make streets a livable area as shared by different traffic users but also safe and comfortable
for each of them.
Bearing in mind what the sharing experiences and best practices brought throughout the world
when introducing the concept of livability, this concept was found to be very appreciable. Being
aware of what has been done so far and how strongly it has reflected the communities in which
applied, a decision was made to try and introduce the concept of livability both in the city of Bitola
and the city of Skopje, Republic of Macedonia [2],[3]. The reason lies in the fact that the urban
traffic network of Bitola is old, poorly maintained, and lacking repairs. The state of the traffic signs
and markings is also very bad; the pedestrian paths are very narrow or non-existing at all. One cannot
even think of riding bicycles. The non-flexible traffic network does not support the traffic demand,
which means that both motorized and non-motorized traffic users mix with each other causing
congestion, and overall traffic disorder. Finally, they create an unpleasant picture of the city that
tends to maintain its old times charm by being vibrant, attractive and livable.
On the other hand, securing the future requires all local government departments and their
executive agencies to produce a Sustainable Transport Development Action Plan (STDAP). In
September 2008, the City of Skopje became a participant of the FP7 Project named
RENAISSANCE. Within this project, several measures have been proposed. One of them was to
create and produce a STDAP. Since the sustainable transport development implies various measures
with the same goal – to afford better quality of life in urban areas, and to provide an efficient, safe
and environmentally urban transport, it was considered that introducing traffic calming measures
would be one of the constitutive elements of the STDAP. For this purpose, first the methodology for
implementation of traffic calming measures was designed. Two sites, each having different traffic
problems were chosen. In compliance with the steps suggested, corresponding traffic calming
measures were chosen. The contribution of traffic calming was foreseen through the reduction of
pollution and noise, the increase of cycling and walking as well as the increased traffic safety.
By implementing the concept of Livability into two case studies in the Republic of Macedonia,
the main goal was to present one possible way of how to make our communities a safer place to live
and move.
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2.

WHAT IS THE CONCEPT OF LIVABILITY?

This is an important concept to define. While some would suggest livability means a life without
cars, this definition really does not work for the millions of people who have chosen the lifestyle
that an automobile affords [1]. A public policy that addresses true livability must include not only
urban but also rural communities, not only the environment but also the economy, not only public
transport passengers and cyclists but family vacationers [1]. A livable future requires a balance of
three key societal goals: vibrant communities, vital economy, and sustainable environment - all goals
for the achievement of which good and safe transport is essential [1].
In providing good traffic networks for the citizens, traffic professionals strive to create the
incubator of such livable policies as community-sensitive design, historic preservation, asphalt
recycling, and practical engineering. They support the expansion of choices for transport users which
include public transport, walking, and cycling. Daily, they are working with communities and
demonstrating that livability can be accomplished through road-related improvements.
If enhancing livability is the objective of transport legislation or regulation, then it must work
for those who live in rural areas just as much as it would for those in the city centres [1]. Equating
livability only to public transport, walking, and cycling, limits its relevance and excludes a wide
range of improvements and community needs.
Livability means choices and every transport project is an opportunity to improve the quality of
life in a community. While much of the focus on livability has been about expanding the
opportunities to use public transport, or on making it easier to walk or cycle, for many people in our
country these options are simply not practical in meeting their everyday transport needs.
It is said that livability can be achieved through smart transport. There are several techniques to
improve the livability of the communities such as [1]:
Creating good jobs
Stimulating the broader economy
Investing in green projects
Revitalizing a small town’s main street
Transforming urban streets into safe neighbourhood centres
Enhancing neighbourhoods through traffic safety enhancement programs
Making design responsive to community needs
Integrating transport and land use
Promoting walking and cycling
Supporting travel and tourism

3.

HOW WE STARTED – THE FIRST CASE STUDY SCOPE

On the demand of the Local Government of the Municipality of Bitola, the Faculty of Technical
Sciences was assigned to conduct a Traffic Study of the City of Bitola in 2011. Within the traffic
study several pilot projects had to be accomplished. One of the priority projects was the project of
traffic management and control in the very city centre. The area covered with this study is a highly
sensitive area. The range of the traffic infrastructure connects the core of the city with its other parts,
with the suburb and with the entering and exiting arterials. Furthermore, a great number of other
various activities, either leisure or working, take place in this area. This means that it is exactly
here, on this traffic network where all modes of traffic mix – motorized and non-motorized, i.e.
vehicles, pedestrians, and cyclists.
Before designing the draft traffic solutions, a detailed analysis was made (data collection and
analysis, traffic micro-simulations for the current state). With the new approach philosophy – how
to streetscape downtown and make it “livable” to its residents and visitors, a pilot study for the state
‘after” was completed.
13

Kristi Bombol
THE CONCEPT OF LIVABILITY - IS IT GOING TO RAISE THE AWARENESS FOR DEVELOPING
SAFER COMMUNITIES?

Several techniques were proposed in order to produce community-responsive approaches. The
focus was on integrated planning solutions, on designing facilities sensitive to the passing citizens,
and on developing safe neighbourhoods, and vibrant and aesthetically pleasing settings. On the other
hand, bearing in mind that the city of Bitola is a historic city, preservation of the historical, cultural,
and natural aspects by introducing the concept of livability was a priority. The main livability
objective was to use transport investments to improve the standard of living, the environment, and
the quality of life for the citizens. To achieve this objective, the respect of how much the citizens
travel to obtain various services (work, health, recreation, and shopping) was paid to. The aim was
at providing better transport choice for the family needs. Therefore, a set of measures for creating
the feeling of pleasure and comfort, and safety for all traffic users – drivers, pedestrians, and cyclists
was introduced. These measures are as listed below:
Introduction of roundabouts
Introduction of one-way streets
Prohibited access to pedestrian zone for all motor vehicles
On-street parking control
Widening the side-walks (narrowing the streets)
Building bike paths
Providing pedestrian access to the pedestrian zone (prohibition of motorized traffic)
Landscaping (grass, flowers, trees)
The traffic solutions have resulted from:
The detailed insight into the role, operation, and significance of the streets for the city
of Bitola in accordance with its classification, traffic network hierarchy and the
General Urban Plan/Detailed Urban Plans
The detailed analysis of entering/exiting traffic flows in the study scope
The redesign of three intersections into roundabouts resulted from the traffic flows and the
streets’ performance regarding the frontal access. The study scope area is presented on Fig.1.

Figure 1. The study scope area in the centre of Bitola
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The design of rational traffic solutions for all traffic users, and the achievement of safe and
efficient mobility in accordance with the principles of equality, equity and environmental
acceptability impose eliciting input data on the studied urban network area. Data on the traffic flows
were collected for the peak period. They were thoroughly analyzed and processed and used as a
basis for developing traffic charts at all intersections in the studied area.
For better presentation and clearer picture of the overall traffic, simulations were executed in
PTV Vision, and SIDRA was used for intersection performance analysis.
The analysis showed partial loss of traffic activities, traffic congestion, queues at some
intersections, drivers’ offenses, illegal parking.

3.1.

The proposed way to Livability

In order to preserve the traffic, and the neighbourhoods’ aesthetic role as well as the significance
of the urban streets network, several techniques were suggested:
a) Revitalization of the main street in the centre of the city
The specific features of the centre of Bitola enhances the need of the residents for
mobility
If the design of the main streets satisfies the needs of a smaller community, then the
goals, the features, and the nature would make the community a public realm with
active trade and leisure life.
How to achieve these goals?
With sidewalks widening
By widening side walk edges that would shorten pedestrian crossings
By designing of bus “pull outs”
With ornamented lamp posts
With textured pavements and landscaping to visually distinguish the residential and
commercial zones
b) Transformation of the main streets into neighbourhood centres
Urban streets should serve businesses and residents’ needs. This means the application of the
following techniques:
Adaptation of traffic and keeping up with pedestrians’ safety and comfort
Providing adequate parking facilities
Providing amenities that would help people feel like home
c) Improving neighbourhoods with improvement programmes
The techniques include:
Pedestrian and bicycle paths
Preservation of historical buildings (The Besisten, bridges on the river of Dragor)
Landscaping
d) Projects responsive to the community needs
This involves:
Solutions with “the feeling for the context” in which transport projects are planned,
designed, and implemented
Projects should meet the requirements of the community and environment
e) Integrating transport and land use
Coordination of transport and land use necessity, residence, energy, climate changes
and policies for environment protection
Development of joint plans – transport and land use, which would enable “smart”
development schemes
f) Promotion of walking and cycling
In regards with this, it is believed that the Local Government has to play a vital role in providing
lanes/paths for cyclists and pedestrians.
g) Support of travel and tourism
15

Kristi Bombol
THE CONCEPT OF LIVABILITY - IS IT GOING TO RAISE THE AWARENESS FOR DEVELOPING
SAFER COMMUNITIES?

Several issues have to be in mind:
Providing parking facilities with accommodation, restaurants, and commercial
activities
Harmonisation of natural environment and connecting the city and the national
park/countryside
Approach to the pedestrian zone (currently with prohibition for motorized traffic)

3.2.

The Philosophy of “Livability”

The philosophy of livability was applied as a result of:
The basic postulates of the link between the livability and mobility
Optimal, friendly, and efficient functioning of the mobility of the residents and visitors
by:
Reducing conflict points
Sharing the space for motorized and non-motorized traffic
Improved Level of Service (LOS), reducing time loss
Aesthetic looks improved with surroundings

Figure 2. The new “friendly” look of the City centre (from micro-simulations in VISSIM)
In order to achieve the goals set, following measures were proposed:
Design of roundabouts
Introduction of one-way systems in the very city centre
Traffic prohibition at the access to the pedestrian zone
Controlled on-street parking
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Widening the sidewalks
Design of bike lanes/paths
Providing pedestrian access to the park in front of the Clock Tower
Landscaping (plants, grass, flowers)
The new friendly look of the area of scope is presented on Figure 2. Micro-simulations were
executed in VISSIM.
This case study showed the way of how to achieve higher level of traffic users’ safety without
making large investments; how to control both dynamic and stationary traffic, and how to enable
residents to live, work and recreate in a friendly and aesthetically arranged milieu. Furthermore, the
decisive driving idea was to familiarize and promote the concept of livable streets or streets full of
life. Following suggestions were drawn upon:
Streets are community life core where local people go shopping, meet and enjoy their
leisure time
The city streets should serve the businesses and the residents by adapting the traffic
and providing comfort and safety for the pedestrians and cyclists
Amenities should be provided to make people feel at home
All solutions suggested are smart, sound and require minimum investments in the infrastructure
(three redesigns of intersections, narrowing streets and widening sidewalks, putting adequate and
renewed traffic signs and markings, design of bike paths on certain streets, grass and flowers
planting.
This case study showed that:
Mobility is preserved with manifold effects – access to the frontal buildings is
provided, and the mobility for motorized and non-motorized traffic users is becoming
sustainable
Cyclist and pedestrian zones, motorized traffic zones and the crossings in between are
clearly marked
The number of conflicting points is reduced
On-street parking control is feasible
Left turns are mostly prohibited
Hedges and curbs give aesthetical looks, and while making the street scenario
pleasant, they provide safety for pedestrians and cyclists
Historical and aesthetical features are preserved (churches, mosques, the Bezisten, old
bridges)
The success of the implementation of the concept of livability in the centre of Bitola will help at
keeping the economy viable, and will enable more opportunities and better future. It has been considered
that this is a course that the city should take in order to improve the quality of life of its citizens.
However, for a successful implementation of the suggested concept, a strong volition and
powerful vision should be expressed by those who create the traffic policies, that is the local selfgovernement. Common feedback, with high sense for the needs and requirements of the local
community is considered to be a path to true livability.

4.

HOW WE STARTED - THE SECOND CASE STUDY SCOPE

For the second case study (in the City of Skopje) the emphasis was given to the shared priority,
i.e. to the creation of sustainable communities that embody the principles of sustainable development
at the local level. “Our vision is to create prosperous conditions for cohesive communities, offering
safe, healthy and sustainable environment for all” [4]. Starting from this premise, the driving idea
was to keep the communities’ activity in a safe manner, to enable them to live in environmentally
friendly surroundings, to maintain their mobility, and to provide them to be well served. One of the
key actions was to integrate a specific measure into the policy and to contribute to the policy making
process on a local level.
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4.1.

Our Actions – Policies

The focus was on the action which can yield the biggest gains from explicitly applying
sustainable development lens rather than on activities which are already part of “business as usual”.
Following the guiding principles and meeting the vision, first the methodology for introducing
and implementation of traffic calming measures was designed (Figure 3).

Figure 3. The designing process for introducing traffic calming measures
This methodology was proposed into the STDAP of the City of Skopje. According to this, we
proceed with the choice of potential locations, its analysis, and design of proposed traffic calming
measures. The design methodology, the application of different types of traffic calming measures
on real case examples is a constituent part of STDAP.
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4.1.1.

Case Examples

Two locations in the City of Skopje, each having different traffic caused problems were chosen.
The analysis “before” was carried out.
The State Before
The first location was the Drezdenska Street which had been suffering from high driving speeds
and non-on-street parking facilities for a long time. The previously installed road humps were
removed due to the street reconstruction (Fig. 4 and Fig.5). Public buildings are present, and they
attract a large number of everyday visitors.

Figure 4. No road humps but traffic sign exists

Figure 5. Pedestrians crossing the street in between the illegally parked on-street vehicles
The second location was chosen in the Community of Novo Lisi e, which is a pure
residential area. High speed motorcycles caused safety problems by running alongside
the pedestrians on a solely pedestrian street named Toše Proeski (Fig. 6 and Fig. 7).
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Figure 6. 600 m long pedestrian street whereas motorcyclists run on a high speed

Figure 7. No parking signs and markings on a residential street
Both locations are characterized by living neighbourhoods, elderly people, and children who are
walking or playing on the streets.
The approach to calm both locations was primarily based on the methodology that has been
proposed (Fig. 3). As far as the choice and the types of traffic calming measures were concerned,
following was proposed:
The state After
A) Location 1 – Drezdenska Street (675 m long)
The vicinity of the primary school, the student’s dormitory, the Faculty of Pedagogy and the
Estate Agency of Macedonia was quite an adequate sign to proposing measures for lowering the
vehicles’ speed. The most efficient calming measure for this purpose was the vertical change of the
street profile. The combination of raised crosswalks with different texture constructed at a higher
elevation than the road surface, and neck-downs (curb extensions) were chosen. The instalment of
the devices is designed in the mid-blocks (Fig. 8).
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Figure 8. Textured and raised crosswalks with neck-downs in the mid-blocks
B) Location 2 - The Community of Novo Lisi e
Here we treated: a) one solely pedestrian street and b) the community as a whole.
Figure 9 presents the longitudinal profile of the pedestrian street (565 m long).

Figure 9. The longitudinal profile of the pedestrian street
For safe movement of pedestrians, elderly people and children, traffic circles and chicanes along
the whole length of the street were recommended (Fig. 10 and Fig. 11).

Figure 10. Design of traffic circles
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Figure 11. Design of the Chicanes
These types of traffic calming measures will lower the speed of motorcyclists running along the
street, and will enhance the aesthetic view of the neighbourhoods as well.
For the whole Community of Novo Lisi e, the introduction of Zone 30 as well as appropriate
traffic signs and markings were recommended (Fig. 12).

Figure 12. The entry and the exit of the Zone 30
So far, in Macedonia there has not been a true traffic calming, and if any, it was just a
“coincidence” with traffic calming. The principles and purposes have not been consistent with traffic
calming. On the street pavements, the most used devices to limit the speed were speed humps.
However, no specialized guidelines or manuals have been established to conduct “human-oriented”
traffic calming. Therefore, carefully enhanced traffic safety as the traffic calming can provide will
absolutely be the trend for residential streets in Macedonia. Consequently, many works need to begin
and practice.
At this place we wanted to show to and convince the local policy makers how the communities
will be given more power and say in the decisions that affect them in a system which is going to be
fair for everyone.
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5.

INSTEAD OF CONCLUSIONS

Our commitments and achievements as traffic safety professionals could be summarized as
follows:
To encourage citizens’ involvement and incorporate their preferences and
requirements
To reduce vehicular speeds
To promote safe and pleasant conditions for drivers, cyclists, pedestrians, and
residents
To improve the environment and livability of neighborhood streets
To improve real safety for non-motorized street users
To discourage the use of residential streets by non-citizens cut through vehicular
traffic
When meeting the vision, we have to be aware of the three types of policy instruments that EU
uses as a mix when it comes to the issue of traffic safety, i.e.:
Regulation (Sticks)
Economic instruments (Carrots)
Information instruments (Sermons)
We are living in the decade of Action for Traffic Safety. We have to be aware that there are
many different stakeholders who play an active role and give contribution to traffic safety (policy
makers, international organizations, NGO’s, young people, media, private companies, victims and
survivors). In the very centre of linking this variety of players, it is a Culture of Safety, which is the
core of being aware of the problem called Traffic Safety.
We are faced with many challenges. To meet them, we have to:
Cultivate a “Safety Culture”
Emphasize safety in all aspects of investment and decision making
Support development of Local Safety Action Plans
Improve analysis, and evaluation of traffic safety data
Support expanded technology transfer
Put the comprehensive approach to traffic safety in practice, that is, improve state and
local safety programs by data-driven and systematic planning, management, and
evaluation processes in a performance-based framework
The quality of life of the communities will be enhanced particularly by giving support to the
individual motor vehicles, the pedestrians and the cyclists – something that has been missing for a
long time. On the other hand, the risks to our work of not taking a sustainable urban transport
development approach are the converse of the above. And, in the longer term, we will create
problems for the work we are doing now if we do not build the policies and programmes on
sustainable development principles. We must not let our communities become the regeneration areas
of tomorrow.
Acknowledgments
This research work was financially supported by the Municipality of the City of Bitola (2010 –
2011) as well as by the FP7 Project – RENAISSANCE (2008-2011).

23

Kristi Bombol
THE CONCEPT OF LIVABILITY - IS IT GOING TO RAISE THE AWARENESS FOR DEVELOPING
SAFER COMMUNITIES?

6.

BIBLIOGRAPHY
[1] http://www.sustainablecommunities.gov/aboutUs.html#2
[2] Bombol, K. (2010). How to Make our Streets “Livable”. Research night, Bitola,
[3] Bombol, K. (2011). Traffic Calming within the Plan for Sustainable Transport System for
the City of Skopje. The City of Skopje
[4] Department for Communities and Local Government, (2008). “Sustainable Development
Action Plan 2007-08”, London (www.communities.gov.uk)
[5] Pharoah, T., et al. (1989). Traffic Calming: Policy and Evaluations in three European
Countries. Occasional Paper 2, South Bank Polytechnic, London

24

9th International Conference
ROAD SAFETY IN LOCAL COMMUNITY
Serbia, Zajecar, Serbia Hotel,
April
11, 2014.

005.642.1:656.1.053
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Abstract: ISO 39001, like ISO 9000, is aimed at improving traffic safety through the identification
of key issues, and thus for creating the conditions for the successful management of traffic safety.
A particularly important implementation of this standard is reflected through possibility of its using
for benchmarking in the field of road traffic safety, which can easily assess the level of traffic safety
of the particular region (local community), as well as specific subjects which are implementing ISO
39001 and minutely care about traffic safety. For this purpose, the technique (method) is developed
and it is based on providing quantitative answers to each of the 150 questions, which are grouped
into seven areas (Context, leadership, planning, support, activities, Performance Management and
Improvement). Each of these areas is further systematized into smaller units, and thus receives a
mark of success in the percentages for each of the seven areas, weak points within specific areas, as
well as evaluations of the overall system, which can spot problem areas that require response through
measures improving. By using this technique it is possible to assess the actual state of the local
communities in road safety, but also may follow trends and effects of the implemented measures in
determined period. This paper presents the application of this technique for estimating the state of
road safety in the transport systems of different size, which at the local level can significantly impact
on raising awareness of the importance of road safety.
Keywords: ISO 39001, Benchmarking, Local Community, Traffic Safety, Transportation system

1
Asst Prof Boris Anti , PhD, Faculty of Transport and Traffic Engineering – University of
Belgrade, Vojvode Stepe st. 305, Belgrade, Serbia, b.antic@sf.bg.ac.rs
2
Alan Ross, PhD, DEE Software – DEE Technique, 25 Sefton Avenue, Newcastle upon Tyne,
England, alanross999@gmail.com
3
Prof Milan Vujani , PhD, Faculty of Transport and Traffic Engineering – University of Belgrade,
Vojvode Stepe st. 305, Belgrade, Serbia, m.vujanic@sf.bg.ac.rs

25

Boris Anti , Alan Ross, Milan Vujani
IMPLEMENTATION OF THE ISO 39001 FOR BENCHMARKING IN TRAFFIC SAFETY

1.

INTRODUCTION

Nowadays, traffic accidents are one of the biggest disasters. Traffic accident injuries are on
global leve eighth cause of the death. In population between 19 and 25 years, traffic accidents are
leading cause of death (WHO, 2013). Although the number of registered vehicles is increased by
15%, due to the measures they have undertaken the most developed countries, the number of
fatalities in traffic is about 1.24 million and this number did not exceeded expected growth from the
previous estimate of 1.3 million. It is interesting to note that the 88 countries, with total population
of nearly 1.6 billion people, reduced the number of fatalities in traffic in the period from 2007 to
2010, indicating that improvements are possible and it is necessary to continue with further actions
and management of traffic safety, as it is described in the UN “Decade of Action for Road Safety
2011-2020” (WHO, 2013; WHO, 2011).
When we talk about the concept of management, it is certain that respect of the predefined
procedure contributes most to achieving improvements in the process of approaching a desired state.
These procedures and processes are successfully regulated by using standards, and there are
numerous standards whose implementation and consistent application showed improvement in
treated areas. For example, the standard ISO 9001 has significantly improved the quality of
management in business organizations, ISO 14001 has defined the requirements for environmental
management, ISO 27000 aims to improve the protection and security of information, and ISO 22000
in many European countries took place HACCP with the aim of managing food safety. Certificates
for using and implementation of particular standards make those who own them recognizable on the
market. On the other side, questions about standard implementation are frequent regarding the
conditions for participation in tenders and negotiations on the involvement in projects.
Considering the large number of the traffic casualties, but also advantages that could be achieved by
using and consistent implementation of the standards, the most significant global institutions, such as
World Health Organisation - WHO, World Bank – WB, Organisation for Economic Cooperation and
Development - OECD, European Transport Safety Council - ETSC), Global Road Safety Partnership GRSP), United Nations European Commission for Europe - UNECE initiated the standard ISO 39001,
with aim to define requirements in terms of improving the road traffic safety management. Since the
beginning of 2008, when it was established ISO Technical Committee 241 (ISO / TC 241), until October
2012, when the first edition of ISO 39001 is published (ISO / FDIS 39001: 2012, www.iso.org), series of
conferences which are reconciled attitudes was held and most of the important documents are adopted.
Also, the objectives of this standard are defined, and similar activities were carried out by working group
for the implementation of ISO 39001 (39001 SRP) in Serbia.
ISO 39001 should provide that the number of people killed at work in traffic (Work Related
Road Deaths - WRRD) by year 2020 is stabilized and on the level from the year 2010, In the period
2020 - 2030 the number of people killed at work in traffic should be reduced by 50% compared to
the year 2020 and in the period 2030 – 2040, also reduced by 50% compared to the year 2030.
Finally, in the period 2040 - 2050, nobody should be fatally injured in traffic accidents related to
work. This is the first international and global document with the aim of zero fatalities.
The subject of ISO 39001 are conditions for the road traffic safety management (RTS), that an
organization which applies it allow to reduce the number of fatalities and injuries, so that regardless
of the type and size of organization, as well as products and services distributed by: Improves
performance in the field of RTS; Establish, implement, maintain and improve the system of RTS;
Ensures compliance and adapt established business policy management system BSS and finally
permanently show compliance with ISO 39001.
The intention of the implementation of ISO 39001 is not to define quality requirements and
technical requirements in the field of transport (roads, traffic signs, vehicles, services, services for
the transport of passengers and goods, etc.), as well as the introduction of uniformity in the structure
of the system of RTS. The real goal is to create a common – shared responsibility between the
responsible structures and ensure the fulfillment of the above mentioned objectives. Shared
responsibility initiates evaluation and comparison of results as externally - among organizations and
entities that are implemented this standard, as well as internally - among segments within the
organization that contribute to improving the RTS management.
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Comparison, either external or internal, requires application of the methods that can assess the
performance of the organization, as well as the performance of individual segments within the
organization, which is the subject of benchmarking as an unavoidable methods and processes in
contemporary management. International Group of Controlling - IGC defines benchmarking as a
tool of analysis and planning that is based on comparing your organization with "best in class" and
the identification and assessment of the current situation.
On the other hand, benchmarking is a continuous process of comparing organizations with other
set targets, for identification and execution of best business practices to ensure the long-term benefits
uricic et al, 2010). When it comes to benchmarking in the field of traffic safety, a number of
authors have dealt with research methods, evaluation and comparison of the level of traffic safety.
The most of papers deals with benchmarking at the national level. Al Haji has developed an
international index for assessing the performance of Traffic Safety (Al Haji, 2005, Al Haji, 2007),
while Wegmann and Ope create a framework for the development of a comprehensive set of
indicators for benchmarking among countries, paying particular attention to the procedure of
compilation and aggregation of data into a single index that could reflect the level of traffic safety
(Wegman and Oppe, 2010). Certainly one of the most important references in this field is the
SafetyNet project in which is presented theoretical assumptions for indicators of road safety
(Hakkert et al., 2007). Egilmez and McAvoy were conducted benchmarking of road safety in the
United States (Egilmez and McAvoy, 2013), and Henning analyzed the development of tools for
monitoring the process of sustainable transport in New Zealand (Henning et al., 2011). British
laboratories for research in traffic has published in 2010 a report on the benchmarking project of
road safety in Northern Ireland (Knowles et al., 2010). European Transport Safety Council, in 2009,
analyzed the benchmarking indicators of traffic safety in the Nordic countries (Eksler et al., 2009).
In addition to the benchmarking of road safety at the national level, it is possible the application at
lower levels, so Geerlings analyzed the possibility of the benchmarks in organizations dealing with
public transport (Geerlings et al., 2006) and Johanson pointed to the experience of the
implementation of ISO 39001 in the transport industry of Sweden (Johansson, 2012).
At the Serbian national level, there were also significant research in this area, of which the most
important are: The project “Methods of monitoring indicators of road safety in Serbia and their
significance for the strategic management of traffic safety”, prepared for the National Road Traffic
Safety Agency (Faculty of Transport and Traffic Engineering – University of Belgrade, 2013), “The
development and improvement of methods of traffic safety in the area” (Pesic, 2012) and “New
method for Benchmarking Traffic safety Level for the Territory” (Pesic et al., 2013).

2.

MATERIALS AND METHODS

Realizing the importance of benchmarking in traffic safety on the one hand, but also a very
complex analysis which are necessary to be undertaken in order to evaluate the level of traffic safety,
DEE technique (www.dee-software.com) has been developed. By using this technique it is possible
to evaluate the level of RTS management on a national level but also for the subjects on lower level.
DEE Technique - disaggregated Effectiveness Evaluation is intended for strategic performance
management ie. performance in order to achieve the desired effects.
Applying of this technique obtained a systematic framework for the implementation of measures
and clear charts for monitoring the effects and reporting progress, so overwhelming with
unnecessary detail is being avoided. This technique enables managers to more effectively and
strategic manage by focusing only on those areas that show deviations from the plan. It is important
to mention that the DEE techniques and software are commonly used for benchmarking and
assessing compliance standards, such as ISO 39001, in order to ensure “Snapshot” assessment for
the needs of Decision Makers and fast analysis in order to make right decisions. In this paper,
benchmarking of the RTS management in two transport companies, based on ISO 39001 is
presented. In order to assess the level of RTS management, according to ISO 39001 it is necessary
to answer 150 questions, which are group in sectors and sub-sectors ( able 1.), Every sub-sector is
further divided into aspects and every aspect has several questions.
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Table 1. Sectors and sub-sectors of the ISO 39001

SECTOR
CONTEXT

LEADERSHIP

PLANNING

SUPPORT

OPERATIONS
PERFORMANCE
MANAGEMENT
IMPROVEMENT

SUB-SECTOR
Organisation and its context
Needs and expectations
Scope of RTS management system
RTS management system
Leadership and commitment
Policy
Roles/Responsibilities/Authorities
General
Actions, re risks and opportunities
RTS performance factors
Delivering RTS objectives
Coordination
Resources
Competence
Awareness
Communications
Documented informations
Operations planning and controla
Emergency preparedness and responses
Monitor, measure, analyse, evaluate
Incident investigation
Internal audits
Management review content
Control/correct non conformity
Achieving continual improvement

Within the sector CONTEXT, “organisation and its context” analyses through three
steps/questions: Role in traffic system identified?, Processes/activities affecting RTS? and
Determine sequence and interaction? Sub-sector “needs and expectations” is assessed through the
following questions: Interested parties (IPs) identified? Requirements of IPs met? Requirements of
ISO 39001 met? Third sub-sector within the sector context is “scope of RTS management system”.
This sub-sector is analysed on the base of consideration of the internal and external issues,
requirements of interested parties and planning issues. Final part, related to RTS management
system is evaluated through analysis of the answers on following questions:
Establish/maintain/improve system? Establish and improve processes? Meet ISO 39001
requirements?
First sub-sector of the sector leadership deals with issues related to leadership and commitment,
by using analysis of the policy and objectives, RTS integration into business processes, available
resources for RTS management, target setting, partnerships with interested parties, applied process
approach, prioritizing strategic actions to deliver outcomes, communicating importance of RTS,
focus on results, compliance with laws, ensuring effectiveness of RTS system, continual
improvement and support management roles to show leadership. Policy, as a second sub-sector, is
assessed through analysis of the appropriateness, framework for setting RTS objectives,
commitment to deliver requirements, commitment to continual improvement and availability to all
interested parties. Finally, roles and responsibilities of the authorities as a third sub sector are
evaluated on the basis of conformity with ISO39001 insurance and performance to top management
reporting.
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When it comes to sector planning, first – general sub sector is estimated through answering does
processes reflect context, is current performance quantified and also future impact assessed. Actions,
risks and opportunities are assessed on the basis of ensuring RTS system delivers outcomes,
prevention and reduction of the undesirable effects, achieving continual improvements, integration
of the actions into RTS system and actions effectiveness evaluation. RTS performance factors
require more detailed analysis and therefore following thirteen elements need to be assessed: risk
exposure on the basis of travelled distance and traffic volume, risk exposure on the basis of the
volume of delivered products and services, final safety outcomes in deaths and injuries, road design
and safe speeds, using of appropriate roads and personal safety equipment, safe driving speed, driver
fitness, safe journey planning, vehicle safety, appropriate authorisation for driven vehicle, removal
of unfit drivers and vehicles and post crash response.
Last one sub sector within sector “planning” deals with delivering of the RTS objectives. This
sub sector also needs more detailed analysis and it is assessed through answering on the question
are the following elements of particular sub sector consistent with RTS policy, measureable,
monitorable, communicated to all, updated as needed, documented, clarified on what is to be done,
resources required, responsibilities defined, set when to be completed and determinate how results
will be evaluated.
Support as a fourth sector, requires six sub sectors analysis (Table 1). Coordination is assessed
through coordination with all levels of employees, coordination with interested parties, but also
coordination with internal and external consultations. On the basis of assigned resources and
determined resource allocation framework sub sector “resources” is estimated. Competence is very
important for RTS management. Therefore it is necessary to assess competence requirements for
RTS, to know do RTS controllers have required competence, is competence strengthened where
necessary and checked and last but not the least is competence evidence documented. Awareness of
the staff about RTS policy, contribution and benefits of the RTS and implications of non conformity
together with lessons learned from road accidents are important for evaluation of sub sector
awareness. One of the key elements of strategic management is communication (sixth sub sector of
the sector support). In that way, what to communicate, when to communicate and with whom to
communicate are important questions for successful RTS management. Also there is a need to
process information for all levels and interested parties and promote internal and external focus on
results. All information within one RTS system has to be documented. So, crucial for RTS
management is estimation about following elements:
Info to meet ISO 39001 standards
Info for effective RTS management
All docs have unique ref and description
All docs in appropriate format
All docs reviewed/approved for sustainability
Info for RTS available and suitable
Info adequately protected
Info accessible and usable
Info adequately stored and preserved
Good version control (control of changes)
Retention and disposition
External info identified and controlled
A sector operation is evaluated in two steps/sub sectors: Operation planning and control and
Emergency preparedness and responses. Operation planning and control analyse: criteria for
established processes, implemented criteria for control processes, info retained to confirm correct
implementation, are planned changes controlled and monitored, are outsourced processes controlled.
Emergency preparedness and responses are evaluated on the basis of responses to avoid /mitigate
casualties and reviewed procedures to deal with casualties.
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First sub sector of the Performance management sector deals with processes important to
monitor, measure, analyse, evaluate. Considering these issues, answers about: what to
monitor/measure, what methods to be used, when to do monitoring/measuring, when to
analyse/evaluate results, what documentation to keep as evidence, how to perform evaluation of
RTS performance /effectiveness and how to assess compliance with periodic evaluation. Incident
investigation is related to the procedures to record/investigate crashes, identified underlying factors
within control, identified need for corrective action, identified opportunities for preventive action,
right on time investigations and corrective action of the RTS procedures.
A internal audits as a second sub sector is assessed on the basis of performed internal RTS audits
at planned intervals, conformity of the RTS system to organisations and ISO39001 requirements.
Evaluation of the RTS implementation and maintenance effectiveness is also important for internal
audits. All audit programmes need to be established with defined criteria and scope for each audit.
Last three steps about internal audits evaluation deals with using of objective impartial auditors,
reporting of the audit results to relevant management and keeping audit info as a evidence.
Management review content, according to ISO 39001, requires estimation of the reviews of the RTS
system by top management, knowing of status of actions from previous review, affection of the
internal /external changes to RTS, taken actions on info about non conformity, monitoring
effectiveness of results, checking of the previous audit results and compliance, analysis of the
opportunities for continual improvement, communications with interested parties with complaints
included and finally investigations of the road crashes and other traffic incidents.
Improvement as a sector is evaluated through two sub sectors: control and correction of the non
conformities as a first one and achieving continual improvement as a second sub sector. Non
conformities are assessed on the basis of realized and controlled corrections, but also analyzed
consequences caused by non conformity. It is necessary to review national council to assess need
for action and determine causes and risk of further non conformity. Next step is to assess is
implement action fulfilled as needed and later to review effectiveness of action. Always when issue
is noticed it is necessary to make changes to RTS, to retain documented info on action and effects
and review and improve RTS policy.
Continual improvement could be achieved through periodical management reviews and
improvements of the RTS policy, reviews and modification of the targets, reviews and update of the
objectives and reviews of the audit results. Furthermore, there is a high need for analysis of
monitored events and checking character of the performed action (corrective or preventive).

3.

RESULTS AND DISCUSSION

As it is previously mentioned, the subject of particular research is RTS management system
evaluation in two companies with transport sectors. Company “A” have six tourist busses and
company “B” have 153 vehicles (56 passenger cars and 97 commercial vehicles.
Results of the evaluation in sector “Context” are similar, 55% for “A” and 54% for “B”, and it
is interesting to notice that there was no difference within sector operations. In all other sectors
company “A” is better than company “B”, so there are more opportunities for improvements in the
field of RTS management in the company “B”.
The highest differences, about 21%, are noticed in the sector support, but also in the sector
improvement, while in the other sectors differences does not exceed 9%. Reasons for that should be
looked in the size of analyzed companies. Company “A” is smaller and things could be easy kept
under control.
Performance management is the best sector in both companies 69% in company '' '' and 60% in
company “B”. The poorest and equalled results are again in the same sector (operations 39%) for
both companies, so there is a significant issue and urgent measures are necessary. The best aspect in
company “A” is related to resources (80%), while company “B” gives priority to actions, re-risks
and opportunities (69%). In total, company “A” scored 59,6% and company “B” 50,7%.
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Table 2. Evaluation of the ISO 39001 RTS management
SECTOR
CONTEXT

LEADERSHIP

PLANNING

OPERATIONS
PERFORMANCE
MANAGEMENT
IMPROVEMENT
TOTAL

4.

SUB-SECTOR
Organization and its context
Needs and expectations
Scope of RTS management system
RTS management system
Leadership and commitment
Policy
Roles/Responsibilities/Authorities
General
Actions, re risks and opportunities
RTS performance factors
Delivering RTS objectives
Coordination
Resources
Competence
Awareness
Communications
Documented information
Operations planning and control
Emergency preparedness and responses
Monitor, measure, analyze, evaluate
Incident investigation
Internal audits
Management review content
Control/correct non conformity
Achieving continual improvement

'' ''
51
53
59
56
67
60
65
43
68
66
65
75
80
53
45
60
70
43
35
69
67
66
74
60
66

55

64

61

65

39

69

63
59,6

''B''
48
57
55
55
63
48
65
35
69
58
65
48
40
35
30
38
66
43
35
62
45
67
67
44
38

54

59

57

46

39

60

41
50,7

CONCLUSION

Benchmarking is process which implies permanent measuring, monitoring, analyzing and
comparing of the relevant performances. A transport and traffic is very dynamic and mutable
business activity. So, results of recently performed analysis show just current state of the system,
which is good baseline for further improvements.
Continual trend in reducing the number of fatalities in traffic, achieved in the most developed
countries, indicates that successful road traffic safety management is possible, regardless to
continual increasing of the mobility and growing number of vehicles. There is a high need for
development of good practice in RTS management which lead to positive global effects related to
lower endangerment in traffic. Therefore, standard ISO 39001 is created and aimed to decrease risks
of traffic accidents. This paper presents implementation of the ISO 39001 for benchmarking in the
field of traffic safety, on the example of two companies with transport sectors. By using ISO 39001
for benchmarking in road traffic safety it is simple to detect strengths and weaknesses of the system,
but also performances of the system which are fundamental for further improvements of the system.
Local communities should be interested in implementation of the ISO 39001, because of the
evaluation of current state in all subjects related to local RTS management.
Besides, local communities with a strong will to successful RTS management, by using this
standard could indicate bad sectors in which urgent measures are necessary and allocate human and
material resources to these sectors. When it comes to the experiences in the implementation of the
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ISO 9000, conclusion that stems is that this standard is unavoidable requirement for success in
business, competitiveness at market, loans and grants of international institutions, as well as in other
areas. In the near future we can expect that the standard ISO 39001 will become an essential
requirement for all those who intend to successfully manage RTS, so subjects in the local
communities have to agree on the procedure according to ISO 39001.
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ORGANISATIONAL MODEL OF THE TRAFFIC ROAD SAFETY
IN THE REPUBLI OF CROATIA
Davor Br

1

Abstract: Successful work on improving traffic safety is based on three fundamental principles:
territorial, organisational and professional. On this basis, two main starting points for effective
operational activities are further being built: organisational structure and adopted clear vision with
goals. The condition for foundation of the organisational structure is decentralisation of activities,
respectively transferring authority, rights and obligations to the regional community, respectively
through them to local communities. This paper, besides presenting fundamental principles and
actions to be applied for successful organisation on the regional or county level, shows the current
state of road safety in the Republic of Croatia in comparison to the European Union. The conclusion
provides observations made on road safety in Croatia and makes suggestions for improvement.
Keywords: traffic safety, model and organisational structure, practice, experiences and results of
the Republic of Croatia

1.

INTRODUCTION

The level of traffic safety is affected by three elements (in qualitative sense) which form the road
traffic system: human, vehicle or road and regulations (through control and sanctions) as well as the
quality of their interaction. The desired results can only be realized by implementing the planned,
coordinated and long-term activities simultaneously directed to the improvement of road traffic
system elements, and raising the quality of their interactions.
Therefore, it is necessary to base the organisation of work in this scope of activities on
professional and scientific principles and work attitude, which have given very good results in the
states considered to be the leading ones in the world in this field (especially the Scandinavian
countries) (A comparative study of the development of road safety in Sweden, 2002).
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In the first place this refers to decentralisation of work for the improvement of traffic safety, i.e.
transfer of obligations, rights and liabilities from the national to the regional and local level. The
fact is that foreign experiences should not be literally and non-critically copied, but rather adopted
and applied to local specifics based on the analysis of local conditions and the analyses or
applicability to local conditions (Best practices in road safety, Handbook for measures at the country
level, 2010).
Apart from the basic principles and activities which should be applied for successful
organisation of work on regional and county level, the paper presents the current state of road safety
in the Republic of Croatia in time, accomplishments, comparison with the road safety in the
European Union, and the analysis of organisational structure related to road safety. The analysis
gives conclusions about the possible improvements resulting in better road safety in the Republic of
Croatia.

2.

BASIC ORGANISATION PRINCIPLES AT REGIONAL AND LOCAL
LEVEL

The successful work on improving road traffic safety is based on three main principles (Doder,
2012; The Handbook of Road Safety, 2010):
Territorial (the work needs to be organised at the territorial level; states,
regions/counties and local communities),
Organisational (the work should include political, administrative and operative bodies
at all three territorial levels),
Professional (the work needs to be based on modern professional knowledge,
scientific advances and best practice, and that it includes participation of professional
representatives of institutions, organisations, and society participating in road traffic).
The successful organisation is related to a pyramid structure, which means that at all three levels
mentioned, a body needs to be formed so that the mentioned institutions should participate, and this
has a leading role in the organisation at the starting point of activities (GNS - Group for National
Collaboration in the field of road safety, 2009).
At regional or local level the carriers of activities should be (Bazijanac et al, 2012):
At political level: county or local representative body (assembly);
At administrative level: county or local administration departments;
At operative level: county or local police administration, county road administration
(regional or local), national driver society, educational institutions, pre-school
institutions, driving schools, county medical institutions, emergency institutions,
citizen societies and other non-governmental organisations.
The first step in the realization of the presented model is to form the Council for Traffic Safety
as the basic initiator and carrier of all activities which is formed by the decision of the county or
local body. The operative part regarding the election of members, adoption of regulations and work
programmes is performed by a respective management board of the council.
The process of planning and implementing the planned activities at the county level is based on
a four-year work programme and annual operative programmes which list all the types of activities,
their carriers, deadlines, funding sources, etc. The working method of the Council should contain
the mechanisms that allow carrying out the planned long-term and annual programmes, which means
a clearly defined method of insuring material and other resources. The experiences of the
Scandinavian countries show that this is most successfully realized by insuring a strong political
support by direct integration of the highest political representatives (prefect or their deputy) in the
council for traffic safety, or chairmanship and/or membership in the county council (which is a better
solution) or by means of regular meetings and consultations of the council representatives with them.
The council is obliged to submit annual reports of its work to the county assembly.
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Since there are many participants taking part in the work on traffic safety and their interests are
not always coordinated, it is necessary to appoint a coordinator among the participants who will
manage the work, coordinate it and represent a connection of the council with institutions at
administrative and political level. For instance, this can be police administration, road
administration, national driver society or some other participant at the operative level.
The precondition for success is compliance with the rules of subordination, according to which
the adopted planned goals and tasks even at a higher level serve as the starting point and base for
the work at the lower level. In the presented model it means that the National Programme represents
the origin for regional and county programmes of traffic safety, where in the process of developing
the regional programme all the specifics of a region or county need to be included. According to the
same principle the regional or county programmes would be the starting point for the following local
programmes. A joint programme of two neighbouring counties can also be made if they are similar
regarding their basic characteristics. Similarly is applied also for the local level.
The main mission and vision of this model is that in the near future, apart from the National
Council and National Strategy for road traffic safety (Nacionalni program sigurnosti cestovnog
prometa Republike Hrvatske, 2011) every region or county will have its own council and its own
four-year programme, and that after that all the local communities (counties, cities) independently
or together with the neighbouring local communities will form their local councils and local traffic
safety programmes. This covers functionally the entire road network as well as each (even the
smallest) segment of road traffic system. The experiences of the Scandinavian countries show that
this is a proven method to provide the implementation of the three mentioned basic principles, which
is the precondition for successful organisation of work and good guarantee of realizing the objectives
set.

3.

ROAD SAFETY PROGRAMME OF THE REPUBLIC OF CROATIA

The first National Program on Road Safety in the Republic of Croatia has been adopted in 1994
(referred to as: National Program), for two-year period, followed by three more programs. The
current National Program on Road Safety 2011-2020 is the fifth, and it was adopted by the Croatian
Government in 2011. (COWI A/S, 2010).
The National Program 2001-2005 was the first road safety programme in which there was a
focus on increasing road safety as proposed by the European Union. Also, the very important fact
was the establishment of a consistent way to fund the National Program by the budgets of the
technical inspection, insurance companies and the national budget itself.
The following National Program 2006-2010 was much more oriented to acquiring experiences
of the developed EU countries on the field of road safety adapted to the Croatian environment.
When analysing the effects of the previous implementations within the National Program, it
should be pointed out that there has been a continuous decline in the number of casualties in road
traffic, in both absolute and relative terms, described by the total number of casualties and the
number of casualties per 100.000 inhabitants, respectively. This can be seen from Fig. 1 and Fig. 2
(Nacionalni program sigurnosti cestovnog prometa Republike Hrvatske, 2011).
It should also be noted that the declining trend in the number of road casualties is the result of:
“Alleviation of the most severe road accident consequences in the ever-increasing
traffic,
A substantial increase of preventive actions by the traffic police (and others) as well
as contemporary repressive actions,
Raising public awareness about the problems in road safety by continuous advertising
campaigns,
Harmonisation of legislation according to causes and consequences of road accidents,
Raising awareness of the public in terms of road accident consequences,
Better traffic culture encouragement,
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Inclusion (at least formally) of every government body and professional organisation
related to road safety into the implementation process in order to have the modern
approach to road safety problems that is both multidisciplinary and interconnected.”

Figure 1. The number of road casualties in the Republic of Croatia, 1994-2010 (Nacionalni
program sigurnosti cestovnog prometa Republike Hrvatske, 2011)
The goal of the National Program on Road safety 2011-2020 is to reduce the mortality in road
accidents to 50 % in comparison to 2010. The program extends to the following fields: traffic
behaviour change, better road infrastructure, safer vehicles, efficient post-accident medical care and
others. These fields fully comply with road safety practices in the Europe and worldwide. Some of
the other road safety fields are the cooperation with civil and public organisations, operations with
legislation, formation of new bodies, and involvement of science and media.
The body responsible for the implementation of the National Program is the Ministry of the
Interior, which established a working group for the dynamic implementation of the National
Program. The assignments of the working group, which acts as a team of experts, are:
Financial plan suggestions for the current year,
Procurement plan suggestions,
Reviewing of the National program report and suggestions of the measures for the
improvement,
Proposals for the development of the programme and its activities,
Monitoring the implementation process,
Annual report submission on the implementation and financial reports to the Croatian
Government,
Provision of information to the general public about the activities and achievements
in cooperation with the Ministry of the Interior.
The funding of the National Program is provided from:
Professional organisations identified by a special agreement with the Ministry of the Interior,
Insurance companies,
Traffic violation fines,
Donations from individuals and legal entities.
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Figure 2. The number of road casualties per 100.000 inhabitants in the Republic of Croatia,
1994-2010 (Nacionalni program sigurnosti cestovnog prometa Republike Hrvatske, 2011)
The conclusion is that the National Program is based on territorial, organisational and
professional principles on the global (national) level. The Croatian National Program represents the
principal programme for increasing the level of safety in road traffic, but unfortunately there are no
relationships to the regional and local level. This is because there are no regulations for definition
of the principles and decentralisation process present at the moment in the field of road safety.
The fact is that there are few advisory bodies for road safety active in the Republic of Croatia
on the regional (county) and local level. These bodies are formed within the bodies of the regional
or local government, but not as an organisational entity of the National Program – instead, they are
introduced according to the perception of every regional or local community which had realized the
significance behind the introduction of such a body in order to increase road safety. The work
programs and financial plans are relatively modest and they do not create conditions for meaningful
actions. Accordingly, the results serving to increase road safety in regional or local communities are
being limited. (Bazijanac et al, 2012).

4.

AN OVERVIEW OF ROAD SAFETY IN CROATIA AND EUROPEAN
UNION

The level of road safety in the Republic Croatia for the observed period has been significantly
improved. This is derived from the analytical facts registered in the National Program (Fig. 1; Fig.
2). The number of casualties in road traffic decreased in the period 1994-2010 – in absolute terms it
halved, and in relative terms (per 100.000 inhabitants) it dropped by 60 %. Although certain years
(2003 and 2008) show large deviations from the declining trend, the fact is still that the desirable
declining trend in the number of traffic accidents has been achieved.
For the purpose of demonstrating the current state of road safety in the Republic of Croatia
compared to the European average, the data is shown in Fig. 3.
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Figure 3. The number of deaths in road accidents for the period 2010-2012 among European
countries (CARE EU road accidents database, European Commission, 2014)
Although it is notable in Fig. 3 that, for the observed period (2010-2012), Croatia has a smaller
decline of casualties in road traffic than the EU average (7 % compared to 11 %), this fact is not so
alarming.
But if the comparison of the number of casualties per 1.000.000 inhabitants is made between the
EU countries for the period 2001-2012 (Fig. 4), the result becomes significantly changed. Although
there is a declining trend of road casualties in the Republic of Croatia for the period 1994-2010 (Fig.
1; Fig. 2), which is a good indicator, Fig. 4 shows that the European average is 55 deaths per
1.000.000 inhabitants in 2012, and in the Republic of Croatia this average is 99 deaths per 1.000.000
inhabitants, a significantly worse (80 % worse) average.
Therefore, the facts indicate that in Croatia, there is a lot to do for increasing safety in road traffic
and that each activity on the regional and local level needs to be intensified.
Although Croatia has achieved significant results in the number of casualties in road accidents,
the European environment still records better achievements in the field of road safety. One of the
reasons for such conditions is the level of safety, which was much worse in the Republic of Croatia
in past decades, compared to neighbouring countries of the Europe. But this represents an additional
motivation to intensify activities related to road safety in Croatia. The National Program on Road
Safety 2011-2020 provides a good basis.

Figure 4. The number of deaths in road accidents in EU, 2001-2012 (CARE EU road accidents
database, European Commission, 2014)
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But despite the activities of the National Program, an active approach should be directed towards
the concept of road safety decentralisation. It is primarily necessary to create an organisational body
operating at regional and local level. An example of good practice is a series of advisory bodies on
road safety formed at regional and local communities. But without political, technical and financial
support, the improvements of road safety cannot be possible.
It should also be stated the activities related to implementation of the National Program should
be transferred from the Ministry of the Interior to the Ministry of Maritime Affairs, Transport and
Infrastructure. Accordingly, the funds for the National Program should also be transferred from the
budget of the Ministry of the Interior. The activities on the National Program have to be transparent,
in both content and finances. The examples of good practice in successful countries, which have
established special agencies dealing with road safety, should be taken into account as well.

5.

CONCLUSION

Road safety should be a concern of everyone, because each person has to be involved in road
traffic in order to assure the required mobility. Therefore, the communities should invest significant
efforts to increase safety by reducing the number of traffic accidents which would consequently
alleviate massive financial damage to the whole community.
The successful work in the field of road safety should be based on three basic principles:
Territorial,
Organisational,
Professional.
Although worse than the European average, the current state of road safety in the republic of
Croatia shows a positive trend in the number of traffic accidents, number of deaths, severe injuries
and material damage.
The Republic of Croatia has introduced its fifth National Program on Road Safety 2011-2020,
which is a good basis for successful work.
In order to assure efficient activities in the field of road safety, the following activities are
considered necessary:
Decentralisation of activities of the working group responsible for the implementation of the
National Program by creating a framework for the formation of regional and local traffic safety
entities.
Transfer of activities related to the National Program from the Ministry of the Interior to the
Ministry of Maritime Affairs, Transport and Infrastructure or to establish the Road Safety Agency,
Ensure the transparency of implementing bodies of the National Program in both content and
finances.
The activities mentioned above would create preconditions for even more efficient work in road
safety, which would consequently result in better results regarding the number of casualties, severe
injuries and material damage.

6.
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THE IMPORTANCE OF ROAD SAFETY PERFORMANCE
INDICATORS FOR ROAD SAFETY MANAGEMENT
Dalibor Pesic1, Krsto Lipovac2, Alan Ross3, Davor Brcic4
Abstract: Road safety performance indicators represent any measure that is correlative to road
accidents, the number of fatalities or the injured. Regular monitoring and analysis of the road safety
indicators can improve the monitoring and understanding of the road safety issues (monitoring of
the existing situation), which is actually the basic prerequisite for the road safety management. Road
safety indicators facilitate the assessment of the scope and types of problems, comparisons,
definitions of key areas of work, definition of measures, performance measurement, etc.
Keywords: road safety performance indicators, monitoring the situation, defining problems,
assessing impacts, road safety management

1.

INTRODUCTION

Road safety science tackles the following question: is to possible to have an overview of the
scope and type of road safety problem using appropriate indicators that will well represent (carry)
key information on performances of the protection system, i.e. on road safety problems? In other
words, the question is whether it is possible to identify performance indicators of the system that
will support the road safety management. Road safety indicators (hereinafter referred to as: RSI)
enable or at least facilitate monitoring of significant performances of the system that are related to
the occurrence of road accidents, and to the consequences of road accidents. RSI facilitate and
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improve monitoring of performances, defining and establishing of trends, predicting of problems,
assessing of the political influence, comparing, etc. (Pesic et Antic, 2012). RSI monitoring enables
understanding and precise defining of road safety problems, as well as planning of effective road
safety measures (Lipovac, 2008). Namely, the relationship between the existing and targeted
(desirable) values of indicators determines what should be predicted in road safety programs and
which measures should be taken (Lipovac, 2008). RSI monitoring could improve and make
sustainable the road safety management process, making at the same time the results of the road
safety management system more predictable.
Observing the so called road safety system pyramid (Wegman et Oppe, 2010), it is possible to
define appropriate road safety indicators in each of the pyramid’s levels. These indicators could be
a good measure for describing road safety situations. Selected indicators must be made easy to use
and understand by all stakeholders and by decision makers in particular, as they manage the road
safety system. In order for the decision makers to have a possibility to quantify the efficiency of the
system in general and of each particular measure, it will be necessary to make the indicators
quantifiable. Finally, it will be necessary to select the indicators in such a way that their meaning
could clearly demonstrate potential improvement measures.
Hollo et al. (2010) point out that road safety indicators, and especially those that are closely
related to the main risk factors, are able to describe, i.e. “explain” the level of road safety. This is
particularly important for the road safety management. The main purpose of RSI is to allow for an
understandable comparison and monitoring of the road safety situation, over time, and also of
uneven distribution in space (differences between states, regions, local communities, etc.). In order
to monitor the road safety situation in a more qualitative way, the number of indicators proposed for
the use is constantly growing (ETSC, 2001; Wegman et al., 2005; Al-Haji, 2005; Hakkert et al.,
2007; Hermans et al., 2009; Gitelman et al., 2010).
Road safety is a complex phenomenon and is therefore necessary to select road safety indicators
able to measure the factors which contribute to the occurrence of road accidents, and also able to
identify conditions related to the increase in the number of road crashes, consequences of road
accidents, etc. On the other hand, the most important feature of RSI is that it contains in itself a
certain number of significant information related to the condition (performances) of the road safety
system. RSI represent a support and a tool for the road authorities and decision makers at any level
(national, regional, local, etc.).
Contrary to the national level, the local level has its specific features, where the most important
one is the implementation of indicators in local communities (Lipovac, K. et al. 2012). Namely, as
a rule, local community is a smaller territorial unit, and indicators must be defined in such a way
that they correspond to the level of observation, i.e. to the local community in this case. Also, each
of the local communities should make a precise list of road safety indicators to be monitored. These
indicators should, together with standard direct indicators, related to road accidents and
consequences of road accidents, enable professional monitoring of the situation and detection of key
problems and potentials for improvement. The possibility for a more precise and quality monitoring
of the situation and more successful road safety management at the local level will have been
practically provided in this way.
The importance of the measuring process, reporting and use of RSI in the road safety management
system is reflected in the so called proactive approach to the permanent improvement of road safety. RSI
are in a very strong relationship (correlation) with the number and consequences of road accidents and
this can be used for the purpose of monitoring, assessing and interpreting of the road safety situation.
Namely, instead of waiting for road accidents to happen and then analyze them, road safety indicators are
being monitored and analyzed. Knowing the values of certain RSI, it will be possible to assess and monitor
the state of road safety on the observed area, find out road safety problems, monitor the effects of
implemented measures, make comparisons with other areas, etc.
Unlike road accidents and consequences of road accidents, types and values of road safety
indicators are significantly more present and can be recorded (measured) before a road accident has
happened. Thus RSI enable preventive, proactive action for road safety, before “shedding any blood
on the road”.
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Figure 1. Position of RSI in the road safety system (ETSC, 2011)
Looking at the well-known pyramid of the main elements of the road safety system
(picture 1), one can notice the position and role of indicators in the road safety management system.
Speed management, the use of protective systems, etc. represent measures of the road safety system,
while the outputs from the system will include periodic controls of exceeding posted speed limits,
periodic controls of the use of protective systems (safety belts, child seats, safety helmets, etc.).
Intermediate outputs would include in particular road safety indicators, for example the percentage
of drivers who exceed speed limits, percentage of drivers using seat belts, etc., while the final
outcomes would be, for example, the number of fatalities in road accidents. Social costs would
include, for example, the percentage of GNI spent due to road accidents. It is possible to understand
from the given example the importance and possibilities of preventive actions and of the road safety
management system, supported by road safety indicators.
The most developed countries in the world have recognized the importance and possibilities of
using RSI (road safety indicators). After they have identified the importance and relationship of RSI
with the final outcomes (number of road accidents, number of fatalities and injured, and the amount
of the total socio-economic costs), the most developed countries have introduced RSI into their
practice, as a support to the analysis, monitoring and improvement of the road safety. So far, several
comprehensive and detailed projects, studies and researches have been carried out world-wide
focusing on road safety indicators. Among the most important initiatives is the SafetyNet project
(Hakkert, A.S., Gitelman, V. and Vis, M.A., 2007) which has shown the best world practice, results
of the researches carried out so far, but which has also given a theory and methodological analysis
of the basis of road safety indicators. This project has systematized RSI, defined the methods of
measurement and possibilities of use, i.e. monitoring of road safety situation with the support of
RSI. The latest scientific achievements and researches in this field have been used for the above
purposes, and include a series of doctoral studies and a large number of scientific and professional
papers in the leading world journals and conferences dealing with road safety issues.
The Faculty of Transport and Traffic Engineering in Belgrade carried out the project “Methods
of monitoring road safety performance indicators and their importance for the strategic road safety
management”, commissioned by the Road Safety Agency of the Republic of Serbia (Vujanic, M. et
al., 2013). Thus began the process of monitoring the road safety situation and management in the
Republic of Serbia, using RSI.
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2.

ROAD SAFETY INDICATORS MEASUREMENT PROCESS

Introduction and monitoring of indicators should improve the process of monitoring of the
existing protective system of road safety, allowing for a fast monitoring and measurement of effects
of certain measures and activities and mutual comparisons. This can be achieved by implementing
the following steps (Lipovac et al., 2012):
precise defining of road safety indicators,
ranking of indicators according to the significance and selection of the most important
indicators to be monitored,
defining the method of indicator measurement,
making of the data collection methodology for the monitoring of the most significant
indicators,
indicator analysis and reporting

Ministry of Internal
Affairs

Databases
(Uniform database)

Road Traffic Safety Agency

Medical Institutions
Road Companies
Statistics Institutes
...
Researches

Independent
Institutions

Figure 2. Methods of collecting (measuring) road safety indicators
The introduction of the RSI measurement process must be supported by all leading road safety
stakeholders. According to the Road Safety Law (Article 14), the Government of the Republic of
Serbia is obliged to submit to the General Assembly the report on the road safety situation, at least
twice a year.
Competent executive body of the territorial autonomy unit, i.e. local self-government units,
municipal council, and city council, must submit to the Assembly the report on the road safety
situation in that area, at least twice a year. It means that there is a requirement at all levels concerning
monitoring and reporting on the road safety situation. Since RSI represent significant road safety
features, it is necessary to establish a system of regular RSI measurement, their analysis and
reporting on RSI, i.e. reporting on road safety system performances.
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Data relating to road safety indicators can be collected from various sources (picture 2): from
certain databases and as results of concrete surveys. Various stakeholders must determine basic
indicators in their areas, record (measure) them periodically, and submit RSI data to the Road Safety
Agency. Collected data should be analyzed, processed, published and presented to the academic,
political and the most general public.
RSI measurements should be made on a regular, periodical basis, while the methods of RSI
measurement should be upgraded on a permanent basis. This understands a continual monitoring of
development of the scientific thought, harmonization with the best world practice, use of advanced
technologies, development of new methods, etc.

3.

ROAD SAFETY INDICATORS MONITORING

RSI monitoring is applied at all levels: international, national, regional and local level (picture
3). The existing state and trend of certain indicators are subject to monitoring, in all five road safety
pillars (areas) set by the global plan of the Decade of Action for Road Safety (WHO, 2010) (Ross,
A., et al. 2014).
RSI monitoring at various levels should allow for a regular analysis of the protective system
performances, and for determining the scope and type of road safety problems. This should enable
a horizontal and vertical adjustment of measures and activities, comparison of areas of similar size,
comparison of the situation in an area belonging to the larger territorial unit, etc. Analyses made on
a long-term basis enable the analysis of changes in RSI values, i.e. changes in system performances,
and also of effects of implemented measures, success of individual and of all stakeholders, etc.

levels of road safety indicators monitoring

international level

national level

lower levels (municipalities,
police jurisdictions ,...)

- define posion at international
level
- comparison at international
level
- follow efficiency of applied
measures
- ...

- define current road safety
condition
- follow trend
- measuring efficiency of
applied measures
- detection of achieved results
for lower levels
- ...

- define current condition
- follow trends
- measuring efficiency of
applied measures
- comparison with other lower
level districts
- detection of achieved results
inside lower levels
- ...

Figure 3. Picture 3. Levels of road safety indicator monitoring
RSI data at the level of municipalities/cities could be used by local road safety bodies, local
governments and certain stakeholders, all in order to better understand the scope and type of road
safety problems, raise awareness of the importance of the problem, etc. Such a RSI monitoring and
traditional monitoring of road accidents and consequences of road accidents should encourage and
support undertaking of optimum measures and activities targeted at reducing the problems of road
safety.
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Regular comparison at the international level is of particular importance as it enables the
exchange of best practices, correct determination of objectives of the system performance
management, etc. It also encourages certain stakeholders to put additional efforts in order to score
the results similar to those in the reference countries.

4.

REPORTING ON ROAD SAFETY INDICATORS

The method of reporting on road safety indicators understands: the form of the report,
responsible stakeholders who are reporting on RSI, stakeholders to whom RSI are reported, the
contents of the report, reporting period, etc.
Reporting can be made in the form of standard reports, so called “ad-hoc” reports and complete
reports. Standard reports represent reports that are submitted in advance to defined users (for
example, the Government, governmental bodies, Ministry of Interior, road authorities, local selfgovernment bodies, road safety bodies, road safety councils, etc.). The form of these reports depends
on user’s needs. Measurement and reporting are carried out 1-4 times a year, depending on RSI and
the users. On the other hand, so called “ad-hoc” reports are intended for a wide range of users, as
these reports are eventually created on the basis of the needs of these users and their specific
requirements. While standard reports contain only systematized, most significant results of RSI
measurements, complete reports include more detailed description of measurement methods,
scientific grounds of the measurement, more detailed results, discussion of the results, and proposal
for measures. Complete reports include: description of the research method, description of the
current values of measured RSI, description of the trends of analyzed RSI, comparisons
(international, national, etc.), RSI maps, etc.
The importance of RSI monitoring specific for certain road safety stakeholders must be
mentioned in particular. For example, traffic police should identify main RSI that are in direct
relationship with the performances of their work, and with the successfulness of the traffic police
work. Defining such indicators is very important for traffic police work plans, for monitoring the
level of success in certain areas, in certain fields of work, for which traffic police is most responsible
and accountable. RSI relating to behavior and RSI relating to vehicles in traffic can be grouped into
RSI that are used for monitoring the work of traffic police (Lipovac, K. et al. 2013).
If the most important road safety stakeholders defined their main RSI, organized the
measurement of and reporting on RSI, they could have a positive impact on their work. This would
encourage the progress in defined areas and lead to reduction in the number of fatalities and injured
in road traffic.

5.

USE OD ROAD SAFETY INDICATORS

The main goal of each RSI is to offer indications, and point out a certain (un)safe behavior, a
phenomenon or a situation in traffic. Implementation of results of RSI analysis can be diversified.
RS indicators can be used for comparison and ranking of countries, regions and local communities.
Evidenced dependence of RSI, road accidents and consequences of road accidents indicates concrete
road safety problems (picture 4). For example, a low rate of safety helmet use indicates an
unexpected increase of injuring and fatal outcomes of motorcyclists in traffic, while high speed and
frequent over-speeding, indicate more serious consequences in cases of road accidents, etc.
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Dissatisfying RSI values indicate the exposure in traffic, but can also point to the responsibility
in taking measures to eliminate the problem observed. For example, the problem of the low safety
belt rate reveals the necessity of increasing knowledge on the importance of the safety belt use, for
which the Road Safety Agency and driving schools could be responsible at the national and local
level respectively. However, this may indicate the insufficient or inconsistent enforcement and
sanctioning of those who do not use safety belts, which is the responsibility of the traffic police, etc.
It is very important to define in a professional way the key problems identified by indicators, and to
also identify responsible stakeholders and optimum measures for improvement.

% seatbelts

deaths in traffic accidents

Figure 4. The relationship between the seat belt use and the number of fatalities in road
accidents in Serbia
There is an extremely tight relationship between the seat belt use and road casualties (picture 4).
With the increasing use of safety belts, the fatality rate is dropping down, and vice versa. Such and
similar data and analyses should indicate the possibility of implementing the road safety
management system on the basis of RSI. Namely, actions whose aim is to increase the use of seat
belts lead to a better road safety, through reductions in the number and severity of road accidents.

6.

CONCLUSION

Road safety indicators enable monitoring of road safety situation and trends, thanks to their values
and their strong relationship with the final outcomes (road accidents and the volume of consequences
of road accidents). Therefore, RSI monitoring represents an excellent support to the road safety
management process. RSI also enable monitoring of performance of undertaken measures, and the
performance of certain stakeholders and the system as a whole. RSI monitoring is an important part
and a precondition for a successful road safety management. Knowing RSI allows for defining the
existing and targeted road safety situation. Namely, the existing and targeted state of RSI determines
the existing and targeted state of the system performances, which is in direct relationship with the road
safety situation. On the other hand, the relationship between the existing and targeted values of RSI
determines what should be predicted by the road safety strategy and plans, i.e. which measures should
be undertaken in order to manage road safety in a more efficient way.
Serbia has a great potential and a chance, both on the national and all other local levels, to
successfully manage the road safety system by introducing road safety indicators, which will help
the country catch up with the best performing states that have already introduced road safety
indicators into their road safety management practice.
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SPATIAL DISTRIBUTION OF PEDESTRIAN ROAD ACCIDENTS IN
NOVI SAD
Boško Matovi 1, Svetlana Ba kali 2, Dragan Jovanovi

3

Abstract: Walking is a basic human activity which was not been paying attention enough, especially
when designed a modern transport system. Pedestrian system offers great potential, but it requires
urgent implementation and operation of many local communities’ institutions, as well as all road
users. The first analysis of pedestrian casualties should give answer when and where pedestrians
become casualties. It is very important for the comprehension and understanding conditions of an
accident to take in consideration the place and time of traffic accidents in order to plan preventive
activities. The paper presents results of temporal and spatial analysis of pedestrian casualties in Novi
Sad in the period 2008 - 2010 year. In order to identify locations with high pedestrian crash density
locations it was applied Kernel methods in Geographical Information Systems (GIS).
Keywords: Road safety, Pedestrians, Geographic Information System (GIS), Kernel density
estimation (KDE).

1.

INTRODUCTION

Pedestrians are vulnerable road users. Because of their nature of participation they are more
exposed to road accident risk of death or injuries. Understanding of basic pedestrian road fatalities
structure is the most important for improving of road safety.
In the last three decades the number of pedestrian fatalities decreased, since 1990 percentage
has decreased about 53%, whereby this trend decreases faster for pedestrians than other road users.
This decline in pedestrian road fatalities is a consequence of the evident speed reducing in urban
area and influence on the other causal factors, which is provided through effective enforcement and
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the other countermeasures. Substantial effort has been made toward reducing pedestrian fatalities
(IRTAD, 2011). However, share of pedestrian fatalities in total number road accident fatalities is
still relatively high, about 17% (SafetyNet, 2009). In road accidents in 2005 in EU-14 countries were
killed 3.683 pedestrian, whereby their share in total number road fatalities were 14,1%. There are
important differences in percentage of the pedestrian fatalities in total number of road fatalities
between countries, and ranges from 9,4% in the Netherlands to 35,3 in Malta. The pedestrian fatality
rate varies from 5,5 pedestrian fatalities per head of 100.000 population in Sweden to 46,0 5
pedestrian fatalities per head of 100.000 population in Poland (SafetyNet, 2007). In the USA in 2010
were killed 4.280 pedestrians which present about 13% of total number fatalities (NHTSA, 2010).
In the low-income countries suffering of the pedestrians is pronounced, which confirms the fact that
in this countries 45% road accidents fatalities account for pedestrians (Naci et al., 2009). In Republic
Serbia in 2007 pedestrians account 25% of total number of road fatalities (WHO, 2009).
The most pedestrian road accidents were occurred in urban areas, where pedestrian activities
and traffic volume are higher than rural areas. It was estimated that 85,7% of all non-fatal pedestrian
accidents in the USA in 2003 were occurred in urban area, whereas 72% of total number of road
fatalities account for pedestrians in urban area (NHTSA, 2004). Research conducted in Europe
reveal similar trends wherein the most road accidents with pedestrian fatalities are occurred in the
urban area (SafetyNet, 2009).
Mostly, road accidents with pedestrians are occurred in the morning and afternoon hours, when
the traffic volume and pedestrian activity is increased because of commuting. For road accident
fatalities are typical later period of day between 5 PM and 11 PM, when alcohol and visibility are
the most often causal factors (Zegeer & Zegeer, 1988). According to study which conducted The
National Highway Traffic Safety Administration (NHTSA) in 2003, 54% pedestrians are killed in
period between 6 PM and midnight. In addition it was determined that half pedestrian fatalities occur
on Friday, Saturday and Sunday (16%, 18% and 13%, respectively) (NHTSA, 2004).
So far limited research on pedestrian road accidents have been conducted related to spatial and
temporal patterns. Mostly, results were presented by means of descriptive statistic by using tables
and graphs. However, there are some authors (Plug et al., 2011; Blazquez et al., 2012;
Prasannakumar et al., 2011) who have analysed spatial and temporal interaction in their research.
The main step in process of solving problems of suffering of pedestrians is identification and
visualization of zones or locations where problems the most occur and for this problem engineering,
educational and enforcement measures can be the most useful.The best way for this process is
application of Geographic Information System (GIS), which provides displaying of road accident
density maps related to specific temporal patterns.

2.
2.1.

METHODS
Research area and procedure of data collecting and processing

Research was conducted in urban area of Novi Sad for three-year period between 2008 and 2010.
Sources of data are: (1) Unique Information System (JIS) on traffic accidents of Ministry of Interior
of the Republic of Serbia and (2) The Daily Police Reports where is given detailed description each
event i.e. road accident. Within database on road accidents location of road accidents is based on
three referent systems, namely, kilometer of road for accidents which are occurred in rural area,
street address for accidents which occurred at section of road in urban area and name of streets for
accidents which occurred at intersections in urban areas. This approach don’t provide us to precisely
determine location, so by using The Daily Police Reports we eliminated the constraint. Each event
recording is analysed in detailes and within GIS presented like point feature, whereby their placing
in space automatically define coordinates.Afterward, it is carried out connecting completed
databases on road accidents, vehicles and participants on what basis is made up relational database
in software package Microsoft Access 2007. This database is exported to software package SPSS
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20.0 in order to take temporal analysis. Each road accident data contains primary key (ID) on what
basis is identified relationship with coordinates which are made up by ArcGIS 10.1. In this way it is
provided relationship between temporal and spatial patterns of road accident with pedestrians.

2.2.

The techniques of spatial analysis

One of the most problems faced by decision makers is where and when applies particular
measures in such way that they have the most favourable influence on road safety. GIS presents very
important and comprehensive management tool which is capable that comprehends the huge
databases that we can use for efficient manipulation with spatial data. GIS provides basis for data
analysis and visualization, determining relationship between them and their graphical representation
at maps. GIS application provides connecting of data on road accidents, calculation of frequency
and road accident rate, selection variables for stratification means and standard deviations of road
accident rate (Liang et al., 2005). In addition, it is possible to identify high density road accident
locations, visualization of road accident data, and statistical analysis of particular road accidents for
the specific period of time (Erdogan et al., 2008).
Road accidents are events that can be presented in space as point features. By using points
features it is difficult to describe particular patterns of road accidents, so that there is a problem
during visualization of data, because of overlaying two or more points at the same place. Therefore,
it is applied Kernel Density analysis which computes road accident density at particular location and
in such way it eliminates limitations of point representation of road accidents in space. Results of
this method are raster maps with continual surface which are specific colours, whereby each colour
presents particular interval of number of road accident on defined surface of field. Mostly, surface
with lower number of accidents are presented by lighter colours, whereas dark surface presents
locations with high road accident density. Dimensions of these surfaces depend on size of bandwidth
which is arbitrarily selected and the arbitrariness depends on circumstances and subjective
assessment of researcher. Larger size of bandwidth includes into consideration more road accidents,
which results smoother output raster (Figure 1). Often it is necessary to logically test more options,
and finally select appropriate dimension. In this study it is selected bandwidth size 200 m and cell
size 25 m. Kernel density estimation (KDE) method devides analysed space in predefined number
of cells. Instead of consideration of each cell bandwidth (Simple method), KDE method takes
bandwidth around each point (event-road accident) (Figure 2) (Anderson, 2009).

Figure 1. Effect of selection of bandwidth size
(Plug, 2011)

Figure 2. The Principle of Kernel function.
(Erdogan, 2008)
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3.

RESULTS

In the urban area of Novi Sad in analysed period between 2008 and 2010, it is occurred 595
pedestrian road accident. In these road accidents there were 605 pedestrian that were killed or
injured, out of which 9 pedestrians were killed, 161 sustained serious injuries and 435 sustained
slight injuries.
In analysis of hourly distribution of road accidents with pedestrians who were killed or injured the
most road accidents have occurred about 2 PM (51) because of increased pedestrian activity and
volume of pedestrian and vehicular flow. Because of entertainment, recreation or shopping people are
more active and because of low visibility and other causal factors in evening about 8 PM is occurred
41 the pedestrian road accident. The hourly distribution of road accident by days in week reveals that
the most pedestrian road accident casualties occurred on Fridays and during the weekends in the
evening. The most road accidents are occurred on workdays, where period about 2 PM on Wednesday
is critical (17 road accidents). If we consider distribution of pedestrian road accidents on weekend days
period about 11 AM is the most frequent (8 road accidents), and it is likely related to the green market
day when is increased volume of pedestrian and vehicular flow (Figure 3).
1
24

2

23

3

22

23

4
5

20
19
18
17

6

8
17

10

9
8

16

11

15

12
13
Tuesday

Thursday

14

Wednesday

13

12

Saturday

Friday

a)

7

0

18

9

Monday

5

5

19

8

17

3

20

7

14

2

4

21
6

15

1
10

22

21

16

24

Working days

b)

10

11

Sunday

Weekend

1
24

2

23

3

22

4

21

5

20

6

19

7

18

8
17

9
16

10
51

15

11

14

12
13

c) Total
Figure 3. Hourly distribution of pedestrian road accidents by working days, weekend days and
total, Novi Sad, 2008-2010
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Spatial distribution of total number of pedestrian road accidents between 2008 and 2010
obviously identifies four high density road accident locations. This locations are placed at
intersections along boulevard ’’Bulevar Oslobodjenja’’, where is the largest volume of pedestrians
and vehicular flow (Figure 4-h). There is interesting a small distance between high density road
accident locations, so we can consider a wider area and examine which spatial patterns are resulted
in this specificities.
It is combined variations in spatial and tempordal distribution and examined in which way spatial
distribution depend on temporal distribution. In order to define clearer pedestrian road accident
casualties structure here is examined spatial distribution by weekdays, working days and weekend
days as well as by particular daily periods. This distribution provided insight in high density road
accident locations, which are difficult to notice in total structure od road accident. In such way are
defined particular spatial characteristics of pedestrian road accident casualties as function of
temporal patterns. It is expected that spatial distribution during specific periods of time varies
through different locations. Figures 4, 5 and 6 illustrate how spatial distribution of pedestrian road
accident casualties varies according to defined temporal patterns.
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g)

Sunday

h)

Total

Figure 3. Spatial distribution of pedestrian road accident density by days and total, Novi Sad, 20082011.
During working days we noted high density road accident locations which are placed in
residential areas, in commercial areas where are situated big shopping centers, near bus/railway
station, as well as around administrative centers. High density road accident locations are observed
near market place ‘’Najlon pijaca’’ and near the bus station during weekend days.
Additionally, high density pedestrian road accident locations are illustrated for characteristic
periods of day. Day is divided in four parts, which are: from midnight to 6 AM, from 6 AM to
midday, from midday to 6 AM, and from 6 AM to midnight. This periods are determined on the
basis some hypothesis on road users activity, as well as on factors related to environment. In the
evening period high density road accident locations are observed at intersections which are placed
in center of city and near entertainment facilities. This intersections are the most frequent. On the
other hand high density road accident locations which are obvious in the morning hours and during
daily period are placed mostly near schools, market places and around administrative centers, as
well as on particular locations in urban areas near shopping center or commercial facilities.

a) Working days
b) Weekend
Figure 5. Spatial distribution of pedestrian road accidents related to working days (a) or
weekend days (b), Novi Sad, 2008-2011
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a)

Period of time between 00:00-05:59

b)

Period of time between 00:60-11:59

c) Period of time between 12:00-17:59
d) Period of time between 18:00-23:59
Figure 6. Spatial distribution of road accidents related to specific period of time during a day,
Novi Sad, 2008-2011

4.

DISCUSSION AND CONCLUSION

Although in the last three decades number of pedestrian casualties has decreased, the problem
is still current and it requires further investigations. Many researches are carried out in order to
identify causes of pedestrian casualities, behavioral patterns and identification and ranking hotspots.
There are applied many techniques and methods which analyse some patterns (Al-Ghamdi, 2002;
Beck et al., 2009), or it has multivariate approach (Fontaine & Gourlet, 1997; Mabunda et al., 2008).
Also, a lot of studies include observation of spatial patterns (Valverde & Jovanis, 2006; Anderson,
2009) and temporal patterns of road accidents (Blazquez & Celis, 2012; Dissanayake et al., 2009).
The main goal of this paper was to present spatial visualization technique which provides us to
note particular patterns of pedestrian road accident casualties. It provides us insight in interaction
between spatial and temporal patterns and identification of high density pedestrian road accident
locations. Identification spatial and temporal patterns provides creating guides which can give
answer to question where and when apply particular interventions and countermeasures on effective
way. On this way is created basis for identification high road accident locations and their analysis
according to particular criteria through application of GIS methodology, which should provide
reducing subjectivity in process of making decisions. This provides to planers of actions
optimization of process making decision and to help them more effective resource distribution.
Approach based on GIS methodology provides more appropriate illustration of spatial
distribution of road accidents as function particular patterns. It provides identification of high density
road accident locations related to particular period of time, and simple spatial visualization by using
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particular GIS methods. Instead of representing road accidents as point features KDE method
provides displaying pedestrian road accident density and simple identification of high density road
accident locations. In such way differences between defined periods of time are obvious and there
are created basis for application of effective countermeasures.
There are some limitations in this paper. Firstly, the limitations are related to quality of
databases. In this case limitations are related to description of road accident locations. There is
necessary to simplify process of entering locations data by using coordinate system in order to solve
problem inaccuracy of data, as well as involving procedures in data collecting process by police
officers. In such way time of collecting data and efficiency of analysis can be saved.
Methods and techniques for visualization of spatial and temporal road accident distribution can
provide useful information for further research and interventions which can provide safer road
environment for all road users. Particularly this is important to guide road safety activities at local level.
Analysis presented in this paper can be useful in process of defining problems, preparing and adopting
the action plans, making decisions on appropriate road safety measures and concretization particular
solving. In such way it creates potential for more effective work of road safety subjects at local level.
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Abstract: The lack of traffic safety is one of the leading causes of death and disability in the world.
Besides internal costs for traffic participants, traffic accidents produce significant external costs to
society at national, regional and local level. Identification and quantification of traffic accident
causes on a global scale is increasingly emphasized, and different mathematical models as tools for
traffic accident prediction are considered to use. The analysis of traffic accidents is based on a set
of comprehensive information obtained from road accident summaries in the past. When developing
a mathematical model which analyses and predicts road accidents, it is necessary to process as many
as possible data collections related to causes and consequences of accidents. This approach
ultimately leads to a realistic database which has a uniform structure. From that kind of database, it
is possible to read the current state properly, and to set up trends and correlations of traffic safety
indicators for the entire road transport. This paper presents two sets of road accident data: in the
European environment and in the Republic of Croatia. The analysis of these two data sets draws
conclusions in order to create a more precise traffic accident prediction model on the national level.
Keywords: road safety, road accident, database, risk factor
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1.

INTRODUCTION

Road accidents and their consequences (deaths, severe injuries and disabilities) present a major
social, economical and political issue on the global, regional and national level. Accidents are also
considered as the most serious problem of the whole transportation system.
According to present trends, accidents aspire to become the third cause of death by 2030 (The
global burden of disease: 2004 update).
In an effort to improve the condition of road safety, i.e. to make the whole transportation system
safer, it is necessary to develop the idea of road safety management. The development of different
mathematical accident models (able to predict the number and category) represents an unavoidable
analytic tool whose purpose is to identify and quantify the key factors contributing to traffic
accidents in order to manage road safety more effectively (Elvik, 2004).
The quality of the model depends on the incoming data – these data gathered from the
documentation and statistics has to be collected systematically, and processed with the support of as
many high-quality input parameters (information).
This paper presents the current development state of the official information system in charge
of road accident data processing in the Republic of Croatia in comparison to current activities and
methods in the European Union. The purpose of this comparison is to improve the methods of road
accident data collection (to increase the quantity of information) within the existing road accident
databases on the national level. The analysis of road accident database in the Republic of Croatia
and foreign expertise altogether draw conclusions regarding basic problems and limitations existing
in the current national database. Also, the analysis points out the need to synchronise the accident
data collection process with the European Union in order to manage traffic safety more efficiently
and to achieve the goals proposed by the National Program on Road Safety in Croatia for 20112020.

2.

DATA COLLECTION – SOURCES AND METHODOLOGY

From a statistical point of view, road accidents and their consequences are considered random
events and they are relatively rare if total distance travelled by vehicles is considered. Even though
it is almost impossible to predict spatial and temporal coordinates of a certain accident, a set of these
accidents can have almost perfectly predictable patterns if precise mathematical and statistical
relationships are defined (Fridstrom and Ingebrigsten, 1991).
For this reason, it is essential to establish the national and local transport policies ensuring
continuous monitoring of road safety indicators if there is an initiative to determine whether the
current trends are in correlation with the objectives pursued, measures implemented or expectations
planned. The monitoring is based on studying direct traffic safety indicators on annual basis, which
are the number of road accidents and their consequences – the number of deaths and injuries.
On the global scale, both identification and quantification of road accident causes is increasingly
emphasized and therefore recognized as a key component in the process of accident forecasting and
prevention. This is done by using different mathematical models and algorithms, especially
nowadays when there is a high presence of modern IT technology within all branches of traffic
science.
The usage of the available historical sets of road accident data records is one of the most relevant
ways to identify and classify risk factors contributing to road accidents with all characteristics and
consequences. The reason for using these data sets is the fact that cumulative effects of specific
measures for increasing traffic safety implemented can be adequately measured and evaluated. This
provides traffic policy makers a very important feedback when considering whether the set of
measures and strategies resulted in desired goals.
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2.1.

Statistical traffic accident database

In the past, traffic accident data was not adequately collected, unified and filtered to become
appropriate for statistical analysis at the national level. The data often turned out to be incompatible,
which was the result of independently adopted analytical principles, structures and characteristics
within each source of traffic accident data registries.
The difference between each individual road accident database is evident from the amount of
basic road accident data that needs to be input in the accident questionnaire. The difference is evident
by looking at the number of variables, values or pages required when entering data (Tab. 1).
In the EU state members, definitions and methodologies applied to study the road accident data
are not entirely unified, which makes the implementation of a high-quality comparative analysis
difficult. In addition to the national level, the unified definitions and methodologies have to be put
through the accident databases at the local and regional level in order to facilitate the comparison of
processed data and to ensure credibility.
At this moment, unified international traffic accident databases have been emerging in the world.
For this purpose, standards were adopted with an example of good practice – the establishment of
the Glossary for Transport Statistics, accepted by UNECE, EUROSTAT and ECMT. The
establishment of such kind of database ensures the following:
Traffic accident data comparison at the national level,
Ranking of countries,
Indication of urgency to get international support,
Information about the development and progress of each country,
Better identification of vulnerabilities in the transport system,
Detection of differences in the level of safety at different points of road infrastructure
(Road accident investigation guidelines for road engineers, 2007).
Besides the process of unifying national road accident databases, numerous studies and
researches in the field of road safety (Kim et al, 1995; James, 1991) also have to rely on the
integration of data collected from different sources which get the credit for these activities. Such
sources in most cases are institutions involved in transportation, police institutions and health
institutions.
Table 1. The fundamental amount of information collected through road accident questionnaires
(The DUMAS project, 2000)
Number

Country

01
02
03
04
05
06
07
08
09
10
11
12
13

Germany
France
Italy
The Netherlands
Belgium
Luxembourg
United Kingdom
Ireland
Denmark
Greece
Spain
Portugal
Croatia

Number of
variables
30
68
15
38
61
26
50
29
45
20
78
22
38

Number of
values
149
348
197
148
239
153
255
171
202
168
277
82
119

Number of
pages
3
1
2
2
4
2
4
1
1
1
1
2
2
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The establishment of a high-detail, high-quality database and the development of different
statistical models assumes interconnections of different databases from different sources, so that the
relevant information about causes and consequences of accidents can be collected from different
points of view and processed, analysed and interpreted accordingly.
Although the technique mentioned above is not an innovation in the analysis of traffic accidents,
it should be noted that the most significant component for the justification of the technique is the
integration of data from traffic police and health institutions to establish relationships between
circumstances preceded the accident and the cause of deaths. The process proposed provides
extensive data validation (determination of inconsistencies and discrepancies) among individual
databases and relevant information upgrades.
The connection of databases also requires the cooperation between a large number of entities,
each responsible for maintaining statistical records related to traffic accidents and corresponding
casualties in accordance to methods and procedures agreed upon in order to process the data
efficiently (Ferrante et al, 1993).
Although significant advances in the process of accident data collection and analysis have been
made, the process is still underdeveloped and rigid – the information explaining causes of road
accidents is still poor, and in some reports even omitted. All the databases mentioned have the same
problem, which comes down primarily to consistency and precision of what is normally considered
to be “routine” traffic accident data either from the police institutions, health institutions or some
other sources of information.

3.

AN OVERVIEW OF INTERNATIONAL ROAD ACCIDENT DATABASES

Standardisation of information gathering protocols and definitions regarding traffic accidents
significantly varies between EU countries, preventing further accident data comparisons.
Furthermore, the tools used for processing the same data as well as the very structure of subjects
responsible for data collection and processing (in most cases, police institutions) differ between EU
countries, which further makes the comparison of processed data more difficult.
The result is a fact that a large number of countries had reviewed their statistical traffic accident
models and developed a scheme on the basis of their databases in cooperation with other relevant
sources of data nationwide. This created preconditions for establishing international traffic accident
reports which are both synchronised and standardised according to the European Union monitoring
system.
One of the measures for synchronisation of national and EU accident data systems is the
implementation of an international accident data collection system. An example of good practice is
a European traffic accident database called CARE (Community data bank on road traffic accidents
in Europe), which is, after several upgrades, known in its present form as CADaS (Common
Accident Data Set). The database is managed by Directorate-General for Mobility and Transport
(DG TREN).
The establishment of the database defined a unified analytical methodology with a minimum
number of standardised variables to be used in order to achieve a comparable level of traffic accident
information between EU member states. In addition, it is proposed within the analysis to collect a
total of 88 variables and 481 values (Tab. 2). The variables proposed are divided according to their
relevancy in the analysis, and values are divided according to level of detail that can be achieved in
the collection process. The next system structure represents the decomposition of variables onto 4
basic info groups – traffic accident, vehicles involved, persons and roadway where the accident
occurred.
The additional reason for data integration from sources mentioned above is the limitation of data
(risk factors) at individual scale and similarities in analytical methodology.
An important feature of databases (both national and international) is the form of displaying –
the large amount of traffic accident data is recorded and displayed in the form of categories with
several classifications and levels of importance.
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Table 2. The structure of CADaS – variables and values (Recommendation for a Common
Accident Data set, 2011)
Variable
Category

Number of variables

Number of values

High importance
(H)

Low importance
(L)

Total

Detail
values

Alternate
values

Total

7

5

12

76

15

91

Traffic accident
(A)
Roadway (R)

16

21

37

151

15

166

Vehicle (V)

7

10

17

110

7

117

Participant (P)

15

7

22

96

11

107

Total

45

43

88

433

48

481

In this particular area, traffic experts have the responsibility to apply their skills of processing
and interpretation to effectively identify specific traffic accident causes for each individual category
by using a variety of tools, techniques and applications able to compress variable categories (Dupont
and Martensen, 2007).

4.

AN OVERVIEW OF SOURCES OF ROAD ACCIDENT DATA IN THE
REPUBLIC OF CROATIA

In accordance to possibilities of technology and legal obligations, the relevant national database
has been systematically upgraded and modernised, but until this point the data has not been merged
within a unique database.
The principal purpose of the database is to detect hazardous locations on the road network,
sometimes referred as the accident blackspots, as well as the most significant risk factors of road
accidents on the basis of statistical traffic accident data to make the database act preventively.
The sources of data regarding traffic accidents on the national level can be obtained from public
and civil institutions responsible for data collection and processing, of which the most relevant data
is the one from the Ministry of the Interior and from the Croatian Bureau of Statistics. The data can
also be obtained from health institutions running internal records, insurance companies, Croatian
Roads, Croatian Freeways, county road administrations, Vehicle Center of Croatia (CVH) and the
National Protection and Rescue Directorate (DUZS).
The legal obligation of institutions is to provide the collected and processed traffic accident data
on the national level and the level of each county, according to the Law on Official Statistics (Zakon
o službenoj statistici, 103/03, 75/09), in jurisdiction of the Croatian Bureau of Statistics and the
Ministry of the Interior. The contents of such information are details of each road accident ever
reported: number of traffic accidents with injuries according to type, consequences, cause,
conditions and participants (vehicles, drivers, pedestrians and passengers) as well as the number of
deaths and severe injuries.
Besides the road accident classification mentioned above, the whole range of other relevant
information and possible risk factors specific to road accidents can be shown: roadway category,
road material and surface conditions, weather conditions (visibility), driver specifications (age,
gender, exposure to alcohol or narcotics), vehicle condition, etc.
The data used for establishing previously mentioned bulletins on road safety in the Republic of
Croatia draws the information from these two data sources:
Records and statistical monitoring of registered vehicles,
Records and statistical monitoring of road accidents.
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The Information Subsystem of the Ministry of the Interior is an important system for tracking
safety indicators in traffic which is in charge of statistical and analytical monitoring of traffic
accidents obtained in the investigation process related to accidents. The same system is used for later
data entries, whereas the data is gathered from the road accident questionnaires compliant to
European standards (Pravilnik o na inu postupanja policijskih službenika u obavljanju poslova
nadzora i upravljanja prometom na cestama, 141/11).
For the purpose of making specific traffic safety reports and safety assessments, besides the
accident data itself, the Information Subsystem of the Ministry of the Interior provides access to
traffic accident data for individual micro-locations, i.e. the sections of road network on which traffic
accidents occur more frequently (data about municipalities, towns, roads, house numbers, etc.).
In addition, it has been two years since the traffic police introduced detection of high-risk
locations (blackspots) as well as geographical positioning of every road accident with Global
Positioning System and GPS devices, which altogether reduce the costs and simplify the whole
accident positioning process
The number of input variables included into statistic and analytic process of the Information
Subsystem as well as the system itself, has been systematically improving and modernising in
response to emergence of sophisticated technology over the years. During 2009, there have been
several updates of applications dealing with traffic accidents, traffic violations, driving schools and
vehicle inspection stations. Also, instead of the previous PN-10 questionnaire, the new UPN
questionnaire for statistical monitoring of accidents has been introduced. From a statistical
viewpoint, the new questionnaire raised the quality of data to a higher level due to updates and
changes made in it.
The traffic accident questionnaire mentioned above (UPN) currently consists of 38 questions.
Police officers have to input the accident data, which is the basis for precise traffic accident database
(Zovak et al, 2011). The revised data collection method introduced in UPN has been valid since
January 2010.
Since the Information Subsystem of the Ministry of the Interior which is in charge of collection
and analysis of the traffic accident data has already been developed appropriately (sets are consistent,
extensive and categorised), it is currently possible to develop accident prediction models for the
future.
The national traffic accident database should contain all relevant elements which can improve
the analysis of road accidents. These elements are correlated with the same systems of other EU
countries for the purpose of creating the conditions in which the unique system in charge of
monitoring events and incidents in traffic can be implemented. This has been a request from relevant
organisations in the European Union for a long time.

5.

SUGGESTIONS FOR FUTURE ACTIVITIES TOWARDS THE UPGRADES
OF NATIONAL ROAD ACCIDENT DATABASE

Besides the improvement of the procedures during the investigation process (traffic accident
analysis, collision diagrams, GPS devices, etc) and the implementation of traffic police training, the
improvement of the existing road accident database at local and national level requires the
incorporation the data gathered through:
Vehicle Center of Croatia,
The department in charge of transport inspection (Ministry of Maritime Affairs,
Transport and Infrastructure),
The departments in charge of the infrastructure management in the City of Zagreb ,
Database including traffic volume and road conditions.
This last item is regulated by the Law on Roads (Zakon o cestama, 84/11, 22/13, 54/13, 148/13)
and with the Decision of Unclassified Roads (Odluka o nerazvrstanim cestama, 19/99, 19/01, 20/01),
it lies under the jurisdiction of the city government.
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This approach for creating a comprehensive database has not been established yet in the
Republic of Croatia, but the development of such database would enhance the existing statistics and
documentation. Also, this would result in systematic identification and elimination of the most
critical locations on the entire road network and at each level (local, national, society).
With this kind of analysis, it is possible to point out the disadvantages of roads and areas
surrounding them as well as the disadvantages of traffic and the user behaviour.
Since the comprehensive database mentioned above would have interdisciplinary features, it
should be handled by the Ministry of Maritime Affairs, Transport and Infrastructure.

6.

NATIONAL ROAD ACCIDENT DATABASE – BENEFITS AND
ADVANTAGES FOR THE LOCAL COMMUNITY

In the scope of creating the national road accident database and statistical methods for
connecting, classifying and predicting the number of accidents, it should be mentioned that such
research were not carried out in the Republic of Croatia in any form.
With the complexity and the large number of parameters (which are independent variables)
responsible for road accidents given, there has not been established a single scientific approach
which would create an accident prediction model.
Within the Ph. D. studies, a research on the accident prediction model in the urban environment
and the local community is in progress at the Faculty of Transport and Traffic Sciences.
The creation of a unified traffic accident database on the national level will create the
preconditions to make the data on the local level available, by both content and legislation.
The formation of local entities in charge of traffic safety on the local level (within the local
government) with political support, well-defined objectives, programs and provided funds would
create preconditions for better and more substantial activities for improving safety in road traffic.
Consequently, with such activities related to road safety improvements, the local communities
would also create conditions for achieving the objectives set by the National Program on Road Safety
in Croatia for 2011 – 2020.

7.

CONCLUSION

The analysis of road accidents represents primarily the studies of official statistical reports from
several institutions (dominantly from traffic police) in order to identify the most important causes
of accidents with high precision. By improving information systems and expanding existing traffic
accident database, researchers are provided new possibilities in terms of data collection
methodologies.
Various statistical models now used to predict traffic accidents are becoming very important for
the perception of road safety because they represent the indicators of performance. If the accident
prediction curve does not match the actual curve, it means that certain unknown factors influence
on traffic and cause road accidents. In that case, it is necessary to identify those factors as soon as
possible.
This fact has resulted in the possibility of establishing relationships between different variables
in the modelling process. These variables can be social, demographic, economic, environmental and
political with an aim to describe, explain or predict the level of safety in road traffic.
With complexity of the problem given in this paper, described with a great amount of critical
parameters (independent variables) which are the elements of accident incidental factors, there is
still no single methodological approach for the development of an accident prediction model.
Accordingly, many authors in the field of transport science have been systematically worked on a
variety of methods, techniques and statistical models to predict traffic accidents in the past two
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decades. During that period, older input data and variables have been upgraded with a variety of
new data sets according to time periods of the studies themselves.
The problem that is often present in determination of input variables and elaboration of
mathematical models is the lack of data for longer periods of time, which results in their negligence
in further calculations, and ultimately, very poor reliability of calculation.
This paper presented the accident data collection method at the level of the Republic of Croatia
and the level of the European Union.
When establishing a traffic accident prediction model, the following should be considered:
limitations in data collection process, insufficient number of relevant data about the causes, number
and consequences of traffic accidents, underreporting and the lack of transparency and unavailability
of databases. This results in incompatibility between the sources of information, and the
impossibility to create a unified traffic accident database which would serve as a platform for traffic
accident prevention.
Despite the above, it is important to mention that the national accident registry under the
Ministry of the Interior is currently one of the best sources of traffic accident information in the
Republic of Croatia with the ability to help traffic experts in their future research in the field of road
safety.

8.
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APPLICATION OF A TRAFFIC CONFLICT TECHNIQUE AT
INTERSECTIONS IN URBAN AREAS – A CASE STUDY IN
BELGRADE
Miladin Nesic1, Krsto Lipovac2, Miroslav Rosic3
Abstract: The most significant indirect road safety indicator is the number and severity of traffic
conflicts. Conflict data (conflict structure, type and severity) are directly related to the occurrence
of road accidents and can therefore be more easily and quickly collected than majority of other road
safety indicators. Namely, a modern concept of road safety management understands the
implementation of adequate measures in key sectors before a road accident and its consequences
occur. Thus the conflict technique represents a significant preventive tool for all local communities
and can contribute to improving the level of road safely. The outcome achieved using the conflict
technique presents quick and concrete results which can be easily implemented. This paper gives
the analysis of the methodology for applying the conflict technique using the example of an
intersection in Belgrade (Nikola Tesla Boulevard and Usce Street). The comparison of the number
and severity of conflicts at the observed locations, for two characteristic time periods, is also
presented (before and after the reconstruction), in order to point out the significance of the conflict
technique as a tool for evaluation of implemented measures.
Keywords: conflict technique, road safety, Belgrade, intersection
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1.

INTRODUCTION

The modern concept of road safety management tends to recognize and resolve road safety
problems before the occurrence of detrimental road safety consequences, i.e. road crashes
themselves and their consequences. Various indirect road safety performance indicators are
therefore used for the purpose of indicating the problem in a proactive way, before a road accident
has occurred. Diverse techniques have been implemented in the past years. One of the well known
techniques with a long tradition in implementation is the conflict technique. The number and
severity of traffic conflicts have been recognized as the most significant indirect road safety
performance indicators (Grayson, 1984; Lipovac, 2007).
The conflict is defined as a situation in which two or more road users are coming closer to each
other, in space and time, thus making the collision unavoidable, if they do not change their
movements (Amudston et al., 1977). The change of movement understands braking, turning
manoeuvre or even accelerating in order to avoid the impact. It also understands the combination of
mentioned actions. The situations that happen in traffic can be shown as a five-level pyramid:
1) Uninterrupted drives – Safe traffic situations.
2) Potential conflicts – Road users’ trajectories are intersected, but there is an early
observation and a mild reaction.
3) Mild conflicts – Road users are likely to collide, but they undertake a collision
avoiding action. They react on time, there is no emergency braking.
4) Severe conflicts – Road users are likely to collide and react with a delay, so the
collision has been hardly avoided.
5) Accident – Avoidance of collision occurred with a delay and an accident with
consequences happened instead.
The results are obtained in a quick and simple way using the conflict technique. However, they
often reveal problems on the lowest level only, i.e. on the level of the observed micro-location. As
the conflict technique is applied at intersections (and other locations where traffic flows intersect,
for example at pedestrian crossings), only the users of this intersection themselves will benefit
therefrom. However, broadly speaking, the whole society will benefit from the reduction in the
number of accidents at the given intersection.
There are various methods of application of the conflict technique that are determined by the
qualitative or quantitative definitions (using time and space related indicators) (Ambros, 2012). All
the methods of the conflict technique application can be divided into: subjective and objective
methods (Lipovac, 2008).
Subjective method of the conflict technique application understands an individual who
observes and quantifies the conflict. The quality of application of the subjective conflict technique
method can be improved through a well trained and skilled observer who is conducting the research.
The observation can be direct, in the field, or in a form of a review of the previously made video
recording. The latter reduces the possibility of making an error as it allows for multiple reviews of
each situation.
Objective method of the conflict technique application understands the automated analysis
and quantification of conflicts from the video recording. Thus the conflicts are recognized
automatically, using a suitable software, and risk level determined at the same time. The advantages
of the objective methods include more reliable and accurate results, continual recording of the
location and significantly greater analysis sample.
Various measures are used for the measurement of the conflict risk levels, which are based on
the timely and spatial distance of the participants in conflict (Brown, 1994; Tarko et al., 2009). One
of the most significant indicators is the time-to-collision indicator (TTC) which is often used in the
studies dealing with the measurement of the conflict severity. It is defined as the remaining time
until the collision of two vehicles that would have happened if there had not been the change of the
accident flow and the change of speed (Hayward, 1972). Their advantage lies in the possibility of
determining severity of the conflict in an objective and quantitative manner. With subjective
methods of the conflict technique application, the risk level is determined on the basis of personal
experience and assessment of the observer who is conducting the research.
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Research studies have shown that there are a significant relationship between road accidents and
traffic conflicts and that certain types of road crashes can be predicted if conflict techniques are used
(Glauz et al., 1985).
According to the Road Safety Manual (2012), the conflict technique can be used primarily in
the following cases:
when road accident data are scarce and incomplete;
when it is necessary to carry out a fast research, immediately after the road works, in
order to assess if the desired results have been achieved;
for the comparison of safety performances of various road features or traffic
regulations (for example, comparison of safety of signalized intersections, with and
without a phase intended exclusively for left hand turns),
Autley et al. (2012) recognized three main advantages of the conflict technique in relation to the
road accident analysis:
traffic conflicts are more frequent than road crashes,
conflict analysis reveals a mechanism that leads to a road accident, and
analyses of the application of the conflict technique method require a much shorter
time period for obtaining results. Also, the “before and after” analyses, i.e. evaluation
of the implemented measures, can be carried out in a shorter time period.
Ambros (2011) concluded that traffic conflict are not only more numerous than road accidents,
but they also happen in real time in which they can be observed.
Since the conflict technique is applied on the level of micro-locations, and given all other
advantages it has, it represents a significant tool for use in local communities. The paper describes
the methodology of applying the conflict technique using the example of an intersection in Belgrade
(intersection of the Nikola Tesla Boulevard and Usce Street), as well as the comparison of obtained
results for two characteristic time periods (before and after the reconstruction of the access road),
with the aim of indicating the importance of the conflict technique application as an evaluation tool
of the implemented measures.

2.

MATERIALS AND METHODS

The research has been carried out at the Belgrade intersection of the Nikola Tesla Boulevard and
Usce Street, i.e. at the road accessing the intersection in the Nikola Tesla street, in the direction
towards Branko’s bridge. The subjective method of the conflict technique was applied at the
observed road accessing the intersection. Namely, a video recording of the access road has been
done first (recording the outgoing vehicles). After that, the analysis and processing of the recorded
material have been done in the laboratory. Researchers undertook the training before the research
focusing on the analysis of concrete examples so that the possibility of any errors could be reduced
to minimum.
Recording of the conflicts was made in two cycles, and during both cycles, recording was made
in the period of reduced and increased traffic flow:
1. before the reconstruction of the intersection – in April 2010,
2. after the reconstruction of the intersection – in November 2013.
During the survey in April 2010, all four roads accessing the intersection were observed (in the
duration of half an hour, in conditions of high and low traffic flow). However, only the access road
in the Nikola Tesla Boulevard, in the direction towards Branko’s bridge, will be analyzed in this
paper. The first study contains the largest number of conflicts (12 out of the total number of 21
conflicts) which were recorded at the described access road. Moreover, the road authority has
implemented measures at that access road that are contrary to measures that were recommended on
the basis of the results from the first study.
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2.1.

Characteristics of the analyzed intersection

The intersection of the Nikola Tesla Boulevard and Usce Street connects Novi Beograd, Zemun
and Batajnica, via Branko’s bridge, with other Belgrade municipalities located at the other bank of
the Sava river. It is characterized by a high traffic volume throughout the day, with passenger cars
and public transport vehicles in particular. Apart from that, a large number of pedestrians and
motorcyclists, during the summer season in particular, must not be neglected. The analyzed
intersection is a regular four-leg junction, which is offset on the right side at the Usce street, viewed
in the direction of the Danube river.
The surveyed access road (the Nikola Tesla Boulevard in the direction of Branko’s bridge) is a
dual carriageway. Viewed in the direction of Branko’s bridge, there were two traffic lanes before
the reconstruction of the intersection, out of which the right lane was intended for through traffic
and for vehicles turning on the right, while the left lane was reserved for through traffic and vehicles
turning on the left. Before the second cycle of the survey was carried out, the reconstruction of the
mentioned access road had been made, and the surveyed access road, viewed in the direction of
Branko’s bridge, consisted of three traffic lanes. The right lane was intended for the right hand turns,
the middle lane for a through traffic, and the left traffic lane – for through traffic and left hand turns
(picture 2). The intersection is signalized, with traffic lights indicating direction for right hand turns,
for vehicles driving on the observed access road and in the observed direction.
Branko’s bridge

Branko’s bridge

USCE STREET

USCE STREET

Conflict
participants
direction

Zemun

ANALYZED INTERSECTION ACCESS

Shopping center “Usce”

Danube river

NIKOLA TESLA BOULEVARD

Zemun

NIKOLA TESLA BOULEVARD

Conflict
participants
direction

ANALYZED INTERSECTION ACCESS

Shopping center “Usce”

Danube river

Figure 1. Example of the intersection drawing with the sample of the high risk conflict,
before and after the reconstruction works

2.2.

Data collection method

Conflicts have been surveyed using outgoing vehicles, which facilitated the occurrence of
conflict situations, since the observer could simply notice by looking at the vehicle’s back lights that
the driver was braking. A file was made for each observed conflict situation, and consisted of
pictures, description, drawing and table filled in with data concerning this conflict situation (table
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1), in which an activity or a combination of activities undertaken by the driver in order to avoid the
collision have been defined. Other data also include the number of participants in the conflict, per
defined types of road users (vehicles, pedestrians and bicyclists), weather conditions and risk level
(high or low).
The drawing of the conflict shows the geometry of the intersection (number of access roads,
number and purpose of traffic lanes, etc.), as well as the way in which road users were moving at
the moment of conflict occurrence. Vehicles on the drawing are presented in a form of arrows
(direction of the arrow indicates direction in which the vehicle is moving). Pedestrians are presented
with circles, in a combination with arrows indicating direction in which pedestrians are moving.
There were no conflicts with bicyclists at the mentioned location, during both survey periods.
Table 1. Example of a table filled in with conflict data
Activity
Braking
+

Steering
+

Road users
Accelerating

Vehicles
3

Pedestrians
0

Bicyclists
0

Weather
conditions
Sunny

Risk level
Low

There were analyses made for each day of survey, which contained information
concerning actions undertaken by road users in order to avoid the conflict, the risk level observed
and the type of conflict that occurred. Conflicts occurring in the same way and causing the same
actions by road users in the conflict (typical conflicts) are represented in different colors on the
drawing with typical conflicts, with additional data on the percentage of share and the number of
conflicts for each risk level (picture 3), for the purpose of easier recognition.
The risk level (high or low) has been determined in a subjective manner, using the observer’s
rating. The situations rated with a high risk level are defined in a quantitative way as situations in
which one of the participants made a significant change of movement in order to avoid the collision
(forced braking, intensive and fast steering, etc.). Obvious indicators of high risk conflicts are those
situations in which one of the participants caused the traces while using the brakes or driver’s
manoeuvre provoked skidding of the vehicle, etc. All the conflicts were recorded on a dry road
surface.

3.

RESULTS OF THE SURVEY

The total number of traffic conflicts per cycles of survey differs significantly, which is the
consequence of the duration of the research at the given intersection. Namely, during the first cycle
(before the reconstruction), the access road was analyzed in one hour, while it took four hours to
observe it in the second cycle of the survey (after the reconstruction). The analysis of the average
number of conflicts that occurred during the half-an-hour observation led to the conclusion that a
larger number of conflicts occurred after the intersection had been reconstructed (8 conflicts/0.5
hour).
Table 2. Number of conflicts per cycles of survey in relation to the risk level and the activity
undertaken by participants
Risk level
Cycle
1
2
Total

Undertaken activity

High

Medium

Braking

Steering

Braking and
steering

3
22
25

9
42
51

4
38
42

6
0
6

2
26
28

Total
number
of
conflicts
12
64
76

Number of
conflicts per
half an hour
6
8
-

Using the subjective rating of the observer, the majority of the conflicts has been rated as the
low risk conflict (51; 67%), while 25 conflicts scored a high risk level rating (33%).
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The most dominant activity during the second cycle of survey, intended for avoidance of
collisions, was braking (38 conflicts; 59%) or braking and steering (26 conflicts; 41%), while the
most used action in the first cycle of the survey was steering only (50%).
The survey conducted in April 2010 helped identify eight typical conflict situations in the whole
intersection. Five typical conflict situations have been recognized at the access road and in the
direction of the intersection analyzed in this paper:
1. A vehicle that wants to turn left towards the Danube river, is moving in the right traffic
lane, but it stops at the intersection, and the vehicle behind it suddenly brakes and
turns aside in order to avoid the collision (low:3, high:1).
2. A vehicle that wants to turn left is moving in the left traffic lane, there is a vehicle
behind it, it changes the lane (low:1, high:1).
3. A vehicle that wants to turn left is moving in the left traffic lane, there is a vehicle
behind it, it brakes in order to avoid the collision (low:2).
4. Pedestrians are running across the street at the location without a pedestrian crossing,
and vehicles are starting after the traffic lights has changed (low:2, high:1).
5. Pedestrians are running across the street at the location without a pedestrian crossing,
and drivers must brake (low:0, high:1).
During the first cycle of the survey, there were 12 conflict situations in total observed, 9 of them
being of low risk level and 3 of them having a high risk level. It was concluded that 3 highly risky
conflict situations occur at the time of high traffic volume and pedestrian flows. Based on the results
obtained in the first cycle of the survey, it was concluded, among other things, that the conflict
situations are mainly the consequence of the traffic regime at the intersection, and also of road users’
behavior (pedestrians crossing the street at locations without marked pedestrian crossings).
The analyzed conflicts most often represent a conflict between two or more vehicles. There were
two conflicts recorded in the first cycle of the survey, in which a vehicle and pedestrian participated,
and one conflict of the type vehicle-pedestrian, recorded in the second cycle of the survey.
The second cycle of the survey (November 2013) revealed six typical conflict situations:
1. A vehicle (1) is slowing down (or stops) in the left traffic lane, intending to turn on
the left, towards the Danube river; the vehicle (2) behind it undertakes “emergency”
braking.
2. A vehicle (1) is slowing down (or stops) in the left traffic lane, intending to turn left,
towards the Danube river; the vehicle (2) behind it takes the middle traffic lane (and
possibly brakes).
3. A vehicle (1) takes the left traffic lane from the middle lane, intending to turn left,
making vehicle (2) brake.
4. A vehicle (1) is moving in the right traffic lane, after which it takes the middle lane
intending to go straight ahead, making vehicle (2) brake.
5. Pedestrian (1) is crossing the street in an illegal way, from left to right side, making
vehicle (2) in the middle lane brake.
6. A vehicle (1) is moving in the outer left traffic lane, and takes the middle lane at the
beginning of the intersecting zone, making vehicle (2) brake.
Table 3. Typical conflicts recorded during the second cycle of the survey and risk levels
No

1.

2.

3.

4.

5.

6.

12
100
0
0
12
18,75

5
31,25
11
68,75
16
25

3
75
1
25
4
6,25

3
60
2
40
5
7,81

1
100
0
0
1
1,57

18
69,23
8
30,77
26
40,62

Pictogram of the
conflict
Low
High
Total
70

n
%
n
%
n
%
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Branko’s bridge

1 (18,75%)
Low: 12
High: 0

USCE STREET

Danube river
Shopping center “Usce”

2 (25%)

4 (7,81%)

Low: 5
High: 10

Low: 3
High: 2

5 (1,57%)

3 (6,25%)
Low: 3
High: 1

Zemun

6 (40,62%)
Low: 18
High: 8

NIKOLA TESLA BOULEVARD

Conflict
participants
direction

Low: 1
High: 2

Figure 2. Drawing with the typical conflicts recorded in the second cycle of the survey

4.

ANALYSIS OF RESULTS AND DISCUSSION

A dominant number of conflicts in both surveys are conflicts involving left hand turns towards
the Danube river and the barges. Conflicts occurring at left hand turns include two different ways of
reaction of vehicles coming across the vehicle that is making the left hand turn: 1) manoeuvre with
or without braking (change of traffic lane) and braking (if the right-turn traffic lane is busy).
Conflicts with pedestrians have not been dominant after the intersection had been reconstructed
(contrary to the survey carried out before the reconstruction) and account for only 1,57% of the total
number of conflicts. The number of conflict situations with pedestrians dropped from 40% before
the reconstruction to 1,57% of conflicts after the reconstruction of the intersection.
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The most important typical conflicts that are not identified in the first cycle of the survey, but
that appear after the reconstruction, are:
a delayed changing of lanes – from the right to the middle traffic lane (7,81%). It
occurs due to illegal behavior of drivers who do not change lanes in a timely and
appropriate way, in the weaving segment, after they drive in the through traffic lane.
They take the lane in which the mandatory direction of movement is on the right,
because of which they take the middle traffic lane with a delay, intending to drive
straight ahead through the intersection.
Illegal change of lanes – from the left to the middle traffic lane (40,62%). It occurs
due to the continuation of moving straight ahead, entering into the weaving segment
and taking the middle traffic lane in an illegal way, due to which they cause the braking
of the vehicles that are already moving in the middle traffic lane and continue to move
in an appropriate way in their lane in the weaving segment, too. Changing traffic lanes
represents a sudden and unexpected change for drivers.
There is a road sign III-11 (“vehicle lane change”) posted at the beginning of the weaving
segment.

5.

RECOMMENDED MEASURES

Short- and long-term measures have been identified thanks to the road safety requirements and
the results of the conducted conflict analysis. The proposal for short-term measures includes:
Making of the redistribution of lane directions so that the left lane is intended only for
left hand turns, the middle lane for through traffic and the right lane for right hand
turns and through traffic.
Road sign III-11 (“vehicle lane change”) should be posted on the left side of the
carriageway.
In the long run, it will be necessary to carry out the research focusing on the traffic load and the
needs for a special lane for right hand turns. If the need be, make the reconstruction by enlarging the
carriageway to the right side in order to enable making of the lane for right hand turns.

6.

CONCLUSION

The number and severity of traffic conflicts are recognized as the most significant indirect road
safety indicators. Therefore, the conflict technique represents an important tool for all local
communities, due to the whole range of advantages it offers (rapid implementation of surveys and
evaluation of implemented measures, road accidents data are not necessary, reliable results that are
in direct relationship with the occurrence of road crashes, etc.). The conflict technique is applied on
the level of micro-locations and can be used as a tool at intersections, pedestrian crossings,
evaluation of the locations of the public passenger transportation stops, etc.).
The example of the case study at the intersection of Nikola Tesla Boulevard and Usce Street in
Belgrade, in the direction towards Branko’s bridge, shows the obvious progress made after the
reconstruction, in terms of conflicts with pedestrians. However, the problem with the left hand turn
into Usce Street, towards the Danube river, is still persisting, as well as the problem which is a
consequence of misaligned traffic lanes in the weaving segment, immediately before the
intersection.
The subjective method of the conflict technique application used in this paper for the purpose of
the survey, can be improved by a qualitative training of observers, as well as by increasing the time
of the recorded video footage, in order to increase the analyzed sample and recognize a larger
number of typical conflicts.
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THE IMPORTANCE OF APPLYING THE CONFLICT TECHNIQUE IN
LOCAL COMMUNITIES
Duško Pesi 1, Nenad Markovi

2

Abstract: In studies of road safety, researchers used data from reports on traffic accidents in order
to identify road and environment deficiencies, and propose appropriate measures. Such reports are
important, but sometimes have disadvantages, so it is necessary to implement an field research to
collect the necessary data. In the recent decades, various techniques are being applied in order to
improve the analysis of road safety, and the most significant are conflict technique, in-depth
analysis, road safety audit, indicator tracking... Conflict technique is usually carried out in urban
traffic conditions (intersections, pedestrian crossings, crossings of different types of road users)
where an increased number of potential conflicts between road users occurs. Conflict technique
allows to measure the potential risk of an accident without waiting for an accident to happen. In
addition to that trained observers monitor the traffic situation in the area of increased number of
traffic accidents and record the frequency and types of conflicts that may lead to the occurrence of
accidents. This paper subject is the presentation and application of conflict technique in the road
safety studies, based on previous experience from abroad, as well as analysis of road safety at the
different types of intersections. The goal is to determine, by using of detailed examinations, the
applicability of conflict technique at the local community level, or the level of efficiency in the
evaluation of road safety. In this paper a method conflict technique is used applied to different types
of intersections (Four-Way, Three-pointed and circular), since the number of conflicts varies
depending on the type of intersection (number of arms, mode of regulation of traffic, the number of
lanes, etc..) and statistical methods
Keywords: technique of conflicts, intersection, local communities
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1.

INTRODUCTION

The traditional approach to the road safety assessment of is based on the monitoring of road
accidents and represents the unavoidable road safety assessment method. Although the number and
consequences of road accidents describe the state of road safety fairly well, there are some
limitations though, such as differences in defininig road accidents across states, incomplete records
of the number and consequences of road accidents (unknown figure of non-reported accidents),
which all affect the quality of the road safety situation assessment. In addition to these limitations,
the question of whether the road safety can be assessed before the occurrence of road accidents also
arises (Lipovac, 2008: 93). Various methods and techniques have been developed to this end,
including the conflict technique, in-depth analysis, road safety audit, indicator monitoring, etc. They
all make a modern approach to the road safety research which is based on the road safety monitoring,
without using any road accident data.
The number and severity of conflicts are one of the most important indicators for the assessment
of road safety. A conflict is defined as a situation in which two or more road users approach each
other (in space and time), making a collision unavoidable unless they have changed their movement
(Safety of Vulnerable Road Users, 1998). Traffic situations are described on the basis of the risk and
incidence and are shown in 5 levels, from smooth passages through the conflicts with various risks
(potential, slight and severe conflicts), to road accidents. Traffic conflicts are situations that may
turn into road crashes and represent an appropriate measure which, depending on the degree of
hazard or risk, can indicate precisely the problems and potential road accidents. Studies have clearly
shown that conflict reduction directly affects the reduction in road accidents risks.
The analysis of the type and severity of conflicts enables finding out the types of conflicts that
occur, road users who are making them, main causes of road accidents, etc., which all leads to the
definition of appropriate countermeasures and corrections of errors to be applied before a road
accidents occurs.
A special technique called a conflict technique has been developed for the purpose of conflict
recording. It requires observers who are well trained to recognize, assess and report conflicts and
their important characteristics. The conflict technique involves a set of procedures used to identify,
record and analyze traffic conflicts in a standardized way. The conflict technique is based on the
assumption that the interaction among road users can be related to the occurrence of a road accident
and that there is a link between the conflict and the road accident. Experiences have shown that the
validity of the conflict technique is good (Hauer et al, 1986: 471). A subjective (a human being
observes and qualifies the conflict) and objective (the conflict is recorded and later analyzed and
quantified) method of application of the conflict technique have been in use today. Objective
methods are based on the measurement of the conflict risk, and include measuring the time-tocollision element, time after over-speeding, etc. Advantages and disadvantages of these two methods
were analyzed by (Shinar, 1984), (Ambros, 2012), and others.
Rating road safety using the method of conflict technique has been in use for decades in
developed countries. The beginning of application of the conflict technique relates to the need to
recognize the problem of safety in the automobile industry, i.e. to the research conducted by the
General Motors in Detroit (USA), in the late 1960s (Perkins and Harris, 1967; 1968). The answers
to the questions relating to the validity and reliability of the technique were not proved to be reliable,
and some institutes and researchers gave up the study. Despite many problems, a large number of
researchers continued with the experiments which used the conflict technique concept to determine
the definitions and methods for conflict measuring and analysis (Grayson et al., 1984). The most
important step in the evolution of the conflict technique is development of the Swedish Conflict
Technique. The work on the technique started at the Swedish University of Lund where the method
was developed in a number of different projects in the 1970s and 1980s, before it finally reached the
current level of development (Hydén, 1987). The Swedish conflict technique has now been widely
accepted as a 'de facto' standard in many other countries.
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Since the number of potential conflict points varies depending on the type of intersection
(number of legs, the way of regulating traffic, number of traffic lanes, etc..), a large number of
authors have investigated the dependence of the number of conflicts on the type and geometry of
intersections, including also the investigation of the number of conflicts depending on the
intersecting angle at the right-hand turns (Autey et al, 2011), the number of conflicts when changing
lanes at the left-hand turns (Tarrall and Dixon, 1998: 105), the number of conflicts for assessing
safety of urban intersections in Vancouver (Garder, 2006:), etc. Having that in mind, this paper
presents the application of the conflict technique method to different types of intersections, as well
as the results of the number of conflicts depending on the type of intersection.

2.

MATERIALS AND METHODS

The research has been conducted in Belgrade, involving three types of intersection: four-leg
intersection (Zoran Djindjic Boulevard and Studentska street), three-leg intersection (Pariske
komune and Studentska streets) and the roundabout (Mihajlo Pupin Boulevard and Pariske komune
and Omladinskih brigade streets). They are shown at the picture 1 (Djokic, 2012).

Figure 1. The position of intersections in the city network, taken from the „Plan Plus“
The conflict technique method (which was applied in the study concerning traffic conflicts at
three types of intersections) and the statistical method (which was used for the processing of the
sample, i.e. observed conflicts) have been used in this paper.
The survey of traffic conflicts at these three intersections has been carried out in the period from
8 till 14 November, 2012 (5 working days and 2 weekend days). Conflicts were recorded for thr
ee peak periods during the day, according to the schedule given in table 1. The survey was
conducted by three observers who were previously made familiar with the basic principles of the
conflict technique, related to the recognition and assessment of traffic conflicts.
Table 1. Time distribution of conflicts observed during the day, according to the intersection type
Types of intersections Morning hour
07:00 – 08:00 h
Four-leg
08:00 – 09:00h
Three-leg
09:00 – 10:00h
Roundabout

Afternoon hour
12:00 – 13:00 h
13:00 – 14:00h
14:00 – 15:00h

Evening hour
18:00 – 19:00h
19:00 – 20:00h
20:00 – 21:00h
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When observing traffic conflicts, each observer possessed the forms for recording traffic
conflicts and a watch. Conflicts were recorded in specially designed conflict surveying forms for
different types of intersections. The most frequent types of traffic conflicts occurring in real life are
shown in the separate columns in the form, while there are empty fields next to these columns where
observers can indicate the type of conflict observed at the given intersection, but which is not
mentioned in the form. Before the observation has begun, the drawing (geometry) of all intersections
and the list of inventory, as well as of road signs and markings and other elements necessary for the
research have been made (see pictures 2, 3 and 4).
Having in mind that the four-leg and three-leg intersections are regulated by the light signals,
the pictures 2 and 3 show the theoretical number of conflict points that may occur at the intersection.
They are determined on the basis of the light signalling phases, as well as on the basis of the
intersection geometry, the number and the purpose of traffic lanes, the number and position of
pedestrian crossings, etc.

Figure 2. Presentation of possible conflict points at the four-leg intersection (phases 1 and 2)

Figure 3. Presentation of possible conflict points at the three-leg intersection (phases 1 and 2)

Figure 4. Presentation of the possible conflict points at the roundabout
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On the other hand, roundabouts have less conflict points when compared to the conventional
intersection. However, apart from the entering and exiting conflicts which are the only ones to appear
at roundabouts with a single traffic lane, there are weaving conflicts at roundabouts with multiple
traffic lanes, occurring usually as a consequence of the inappropriate use of traffic lanes by drivers.
What is important for the observed roundabout are the intersection conflict points that are not
specific for the roundabouts (see picture 3).
When recording conflicts at intersections, the observer has a task to enter all the conflict
situations in the form, taking into account the following criteria:
Time at which a traffic conflict occurred;
Marking of participants in the traffic conflict (vehicle, pedestrian, bicycle);
Undertaken activity (braking, manoeuvring, accelerating);
The risk level of the observed traffic conflict (low, high);
Drawing the conflict at the intersection which is shown as a pattern in the form,
according to the place of the observed conflict.
Weather conditions (rain, snow, low temperatures, fog …) did not affect the research at the
intersections in question. The observers did not have any influence on the traffic at intersections,
either in terms of their outfit (dressed in a non-conspicuous manner) or the location they were
standing at. They were also able to take into account the complete traffic situation at intersections.
At the end of the observation process, each observer was obliged to present the traffic related
problems, if any, at the intersection at which he/she was conducting the survey, as well as his/her
opinion on the causes and circumstances of traffic conflict occurrence, and how they can be solved.
Data collected in the field research were processed by the Excel programme, after which the
checking of the statistical dependence of the results obtained at intersections in question was made,
using the ² independence test. The ² independence test helped determine whether there was a
difference between the number and types of traffic conflicts for various types of intersections,
whether there was a difference in activities undertaken for avoiding road accidents, as well as
whether there was a difference in the risk level and locations at which traffic conflicts occurred at
the intersections in question, etc.

3.

RESULTS

There was a total number of 512 conflicts observed at the mentioned locations during the period
of observation, out of which the largest number was recorded at the roundabout, i.e. 409 conflicts
(80% of all conflicts); 71 conflicts occurred at four-leg intersection (14% of all conflicts), while
there were 31 conflicts at the three-leg intersection (6 % of all conflicts). The result of the conducted
2 test shows that there is a significant difference in the number of traffic conflicts that have occurred
at the three-leg, four-leg and the roundabout intersections F( 2) = 502,72, F( 20,05)=5,99.
The analysis of the conflict relating to the peak time of the day and to the types of intersections
shows that there is a rule in relation to the peak hour at all the types of the observed intersections.
Namely, the afternoon peak hour at all the intersections observed is the hour with the largest number
of conflicts (48% of all conflicts), while morning and evening peak hours approximately have a
similar number of conflicts (23% and 29% of all conflicts). The results of the 2 test show that there
is a difference in the number of conflicts that have been recorded at the four-leg and the roundabout
intersection, according to the peak times, as the hypothesis F ( 2) = 7.63 (41.02), F ( 20,05) = 5.99
concerning the uniform distribution during the day is unacceptable. The 2 test for the three-leg
intersection shown a lower value than the threshold value, i.e. F ( 2) = 3.81; F ( 20,05) = 5.99, and
thus proved the hypothesis of a uniform distribution of traffic conflicts according to peak times
during the day, at the three-leg intersection.
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In order to be able to compare various conflicts at the observed intersections, a recording of the
types of conflicts has been carried out to help take into consideration the advantages and
disadvantages of each of the observed types of intersections. Generally speaking for all types of
intersections, as well as for each type individually, the highest percentage of conflicts represent the
crossing with a vehicle coming from the right-hand access road of the intersection, and accounts for
49% (at three-leg intersections), up to 63% (at roundabouts). Unlike at three-leg and four-leg
intersections, there are no conflicts at roundabouts involving vehicles that are entering the
intersection from the left side, when moving in the same direction and making a left-hand turn, as
well as when moving in the opposite direction and making a left-hand turn, since there are no such
vehicle movements at roundabouts. Four-leg intersections are characterized by a large number of
conflicts with vehicles travelling in opposite directions when they make left-hand turns, in which
cases there is as many as 31% of all conflicts at the four-leg intersections. The main feature of a
three-leg intersection, as well as of the other two types of intersections, is the intersecting with a
vehicle coming from the right-hand access road (49%). There is also a specificity related only to the
three-leg intersection, such as a high percentage of conflicts of vehicles moving in the same direction
(16 %). The results of the 2 test show that there is a significant difference in the number of traffic
conflicts according to the type of conflicts recorded at all three intersections.
Table 2. Total number of recorded traffic conflicts according to the conflict types

Observed types of
traffic conflicts

Total

Four-leg

6

1

2

1

4

22

35

71

Three-leg

5

2

2

1

2

2

18

32

Roundabout

49

0

90

0

13

0

257

409

Total

60

3

94

2

19

24

310

512

The number of conflicts at specific intersections in relation to the category of road users has
been also analyzed. It has been observed that the largest number of conflicts occurred between two
vehicles, as expected, given the relationship of the number of vehicles and other road users passing
through the intersection. The relationship between the number of conflicts between vehicles and
pedestrians is not significantly different in relation to the type of intersection. A conflict between a
vehicle and a bicycle occurred only at the roundabout. The use of the 2 test demonstrated that there
was no uniform distribution of conflicts according to the categories of road users at observed
intersections.
In order to determine which of the observed types of intersections is more dangerous, a risk
assessment of hazards for identified conflicts has been made. When ranking the degree of risk (risk
level), a two-step gradation has been used, i.e. a high and low conflict risk. Generally speaking, the
total number of identified risks mostly has a low risk level (82%), which was the characteristic of
all types of intersections individually. The 2 test results show that there is a significant difference
in the number of traffic conflicts according to the risk level of conflicts recorded at all three
intersections.
Furthermore, it was determined which parts of the day accounted most for the traffic conflicts
with the high level of risk of road accidents and for this purpose, a distribution of traffic conflicts
by the time of the day, or peak hours, has been also made. The analysis has shown that the largest
number of high-risk conflicts occur in the same period as the largest number of conflicts, i.e. in the
afternoon peak hours.
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4.

DISCUSSION

The conflict technique, as a proactive method for monitoring the state of the transport system at
some locations (intersection), can contribute to a great extent to raising the level of road safety.
Namely, conflict monitoring can help identify certain occurrences or problems in the transport
system, while taking appropriate measures can prevent the occurrence of road accidents. Conflict
monitoring, assessment of their levels of risk for the occurrence of road accidents and comparison
of similar sites help determine the rules and laws leading to the increase in the number of conflicts
and risk levels, as well as preventive measures to be taken in order to reduce them.
The results of the survey show that nearly 80% of the total number of traffic conflicts was
recorded at the roundabout, while the four-leg and three-leg intersections accounted for the
remaining 20% of the reported conflicts. The roundabout conflicts included two road accidents with
material damage. Such a situation is understandable to a certain extent given the geometrical
characteristics of the intersections. Namely, the number of traffic lanes, the way in which traffic is
regulated and the volume of traffic flow determine the size of the conflict situation risk.
The smallest number of conflicts was recorded at the three-leg intersection as it has the smallest
number of conflict points, when compared to the four-leg intersection and the roundabout. Namely,
the traffic lights allow for an additional reduction in the number of conflict points, keeping the traffic
in two phases. The problem arising at this intersection is the filter arrow for the right-hand turns,
which is located at the accessing Studentska street (access 2). A certain number of traffic conflicts
occur when vehicles at the access 2 of the intersection are making right-hand turns, at the red light,
during which the filter arrow is also on. In such a situation, dominant conflicts include a vehiclevehicle conflict, or a conflict of a vehicle with the right of way and the vehicle coming from its righthand side. However, there are conflicts of the vehicle-pedestrian type, as the vehicles coming from
the access 2 do not yield the right of way to pedestrians while the filter arrow is on.
Light signals also divide traffic flows into two phases at the four-leg intersection. The filter
arrow for the right-hand turns is situated at the access 1 from the Studentska street, involving the
largest share of conflicts in which vehicles that are turning right at the red light, while the filter arrow
is also on, do not give priority of way to the priority traffic flow coming from the access 2 (Zoran
Djindjic Boulevard). The problem is also observed in the conflict of vehicles performing left-hand
turns at the intersection, without giving the right of way to the vehicles from the opposite direction
that are moving right through the intersection.
World studies have shown that roundabouts are safer than conventional intersections. However,
the surveyed roundabout accounted for the largest number of conflicts and dangerous situations. It
should be noted that the roundabout has a far greater number of lanes at the entries to and exits from
the intersection, as well as a much higher traffic volume. On the other hand, some conflicts (conflicts
with vehicles from the opposite directions turning left and conflicts of vehicles moving in the same
direction – left-hand turns) that are typical for the four-leg and three-leg intersections, are not
present at the roundabout.
Apart from the usual conflicts at the roundabout, such as entering, exiting and weaving
(characteristic for the roundabouts with more than one traffic lane), the conflicts of intersecting of
legs No 1, 3 and 4 were also observed, though not being a feature of a roundabout. Crossing conflicts
increase the number of conflict points at the intersection, as well as the likelihood of a road accident.
The largest number of identified conflicts is of vehicle-vehicle conflict type within the intersection.
These conflicts are illegal and are due to not giving the right of way to vehicles circulating at the
roundabout. The problem is made by the vehicles performing improper lane change at the access
roads and within the intersection, which also causes the occurrence of conflicts. The very geometry
of the intersection (deflection) allows for high speeds of vehicles moving through the intersection,
which contributes to severer consequences in case of road crashes. The number of conflicts is
affected by the proximity of taxi stops, as well as by the marking of traffic lanes with horizontal
road signs and markings, but only at certain access roads.
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The number of observed conflicts at each of the observed intersection types I proportional to the
vehicle flow during the day, because the afternoon peak time at all types of intersections has been
singled out as the period with the largest number of conflicts. The afternoon peak time is the period
with the greatest number of the most dangerous conflicts at all intersections observed.
Bearing in mind the obtained results of the mutual comparison of different types of intersection,
the dependence of distribution of the number of conflicts during the day on the intersection type
(percentage distribution of the number of conflicts during the day is not significantly different, per
intersection type) has not been determined. There are no significant differences either in the types
of conflicts between the three-leg or four-leg intersections, because the most common conflicts are
of the same conflict type. This corresponds to the distribution of conflict types at the roundabout,
with the exception of the conflicts that were not recorded there, due to the organization of circulation.
The percentage of conflicts of no high risk (not representing a huge danger for the occurrence of
road accidents) is large and is present at all intersection types.

5.

CONCLUSION

The application of the conflict technique for determining the risk on a certain location has a
number of advantages, when compared to the use of road accident data. Namely, the conflict
technique covers all the situations occurring at a particular location. While the sample of road
crashes is small, the sample of conflicts is rather big. The conflict technique describes the actual,
currently existing situation at the intersection, but not the average value for the preceding years, as
is the case with road accident data. The description of the course of events that preceded the conflict
is done by trained observers. The more detailed description is, the greater is the opportunity to
resolve any problem in an appropriate way.
If the issue of safety at certain locations is of great public interest, a detailed conflict study can
help identify and eliminate hazards quickly. The analysis of road accidents can take place only after
the consequences have occurred, while the conflict analysis can be also made before any
consequence has occurred.
When doing the conflict monitoring, the elements that contributed to the conflict and the events
that preceded the conflict can be listed. This will make possible the proposal for appropriate
solutions at intersections with identified problems. Moreover, after the measures have been taken to
improve safety at the intersection in question, it will be possible to apply again the conflict technique
to quickly assess the effects of the interventions, i.e. it will be possible to check the number of
conflicts before and after the measures had been taken. When prioritizing the intersections whereat
necessary measures are to be taken, the conflict technique can be used as the ultimate selection
criteria.
In addition to its advantages, the conflict technique has some disadvantages related to observers’
reliability (it is necessary that the observer is focused while making the survey and sensitive when
assessing the situation), the assessment of severity of conflicts and a large number of observers, if
the conflict technique is applied on a road section (the observer can survey only a limited space from
where he/she is standing).
The application of the conflict technique in the research conducted at the three intersections
revealed that most of the conflicts are happening at the roundabout (about 80% of the total number
of conflicts), although the studies carried out so far show that roundabouts are safer than
conventional intersections. The conflict technique also revealed why there are the largest number of
conflicts at the roundabout, which opened the possibility of finding a solution to reduce the number
of conflicts. Namely, as the basic concept of designing roundabouts has not been complied with at
this roundabout, it is therefore necessary to eliminate in the first place the crossing conflicts by
adjusting the geometry of the intersection.
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When it comes to the three-leg and four-leg intersections, the use of the conflict technique helped
observe that most of the recorded conflicts are the consequence of the existing filter arrow for the
right-hand turns, i.e. of the vehicles performing the right-hand turning manouvre at the red light, at
the same time the filter arrow was turned on. Given the observed conflicts, it will be necessary to
examine the effect of the filter arrow, i.e. what impact the removal of this filter arrow would have
on the capacity of intersection in question.
The results obtained in the research conducted at three intersections have certain limitations,
such as the absence of determined exact vehicle flow at the observed intersections (the roundabout
accounted for the largest number of conflicts, but has a considerably higher traffic volume than the
three-leg and four-leg intersections). Also, the observers (surveyors) are not sufficiently trained to
recognize and rank the conflict.

6.
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THE INDICATOR OF ALCOHOL IN TRAFFIC SAFETY IN SERBIA
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Abstract: The key to successful management of traffic safety is in quantifying each element of the
system. The quantifying primarily means, assessment the existing level and assessment future
level based on the values of specified indicators. For assessment the level in some system
necessary to know the key elements of the system that need to be quantified. The traditional
method of monitoring traffic safety significantly limits the conclusions in terms when analyzed of
causes are smaller, or when analyzing smaller areas, with fewer traffic accidents, fewer people,
less number of registered vehicles and etc. By using traditional monitoring traffic safety needs that
the specific measure implemented in the system, then to'' wait'' effect of that measure, and to the
monitor the system with the applied measure, and after that to analyzing the effects of
implemented measure. The given deficiencies of traditional monitoring of traffic safety, there is a
need for a faster, efficient and simply method of assessment traffic safety level. In this regard, the
developed the indicators of the traffic safety level. In this paper was defined the method of
measures of indicators which related to alcohol and showed that method of monitoring and
reporting about this indicator.
Keywords: indicate, alcohol, drivers, traffic flow, report

1.

INTRODUCTION

Traditional analysis of traffic safety are carried out according to the existing problems, or on
the basis of traffic accidents and their consequences that have already occurred. With that in mind,
the traditional method of monitoring the traffic safety situation significantly limits the conclusions
in terms of when they analyzed the sample of lower or when analyzing smaller territories with
fewer accidents, less populous, less number of registered vehicles and the like. Lately, the science
of traffic safety cause questions about whether it is possible to evaluate the traffic safety relevant
indicators, indicator, which will in itself in some way contain information such as the impact of
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certain elements of the level of traffic safety. To this end, they developed the so-called indicators
of traffic safety.
Indicators of traffic safety are measure that describes the performance of the safety system of
traffic and generally have a very strong relationship with the final outputs of the system of traffic
safety, and the number and consequences of accidents (Pesic et al., 2013). The special significance
of indicators in road safety is reflected in the monitoring of performance, defining and establishing
trends, anticipate problems, assess the political impact, compared etc. (Pesic and Antic, 2012).
Gitelman, et al. (2007) reported that the performance indicators of traffic safety are measures
influence on a system of traffic safety. In other words, the indicator system of traffic safety is
measure of the impact of cause-related accidents and consequences. Hakkert et al. (2007) suggest
that indicators represent the relationship between the result of traffic accidents and measures to
reduce the consequences.
Research in the world and in Serbia show that the indicator refers to the drinking-driving one
of the most important indicators of traffic safety.

2.

LITERARY REVIEW

Review of international literature relating to traffic safety indicators showed particularly
significant differences in data collection for the indicator to be compared to driving under the
influence of alcohol.
The study Assum and Sorensen (2009) conducted a comparative analysis of the methods and
data collection of road safety performance indicators related to alcohol project SafetyNet with
databases ETSC and WHO. In the introduction section the authors emphasize different ways of
defining and collecting data, depending on the database. In this sense, Assum and Sorensen (2009)
reported that the performance indicator of traffic safety regarding alcohol, according to the project
SafetyNet defined as the % being killed in traffic accidents in which at one or more driver under
the influence of alcohol. According to the ETSC in road safety performance indicator regarding
alcohol is defined as the percentage change in the annual number of fatalities related to alcohol,
compared to the percentage change of all traffic accidents with killed.

Figure 1. Comparative review of the value indicators of traffic safety related to alcohol,
according to the project SafetyNet and ETSC in 2007 (2004-2005)
Figure 1 shows the values of the performance indicators of traffic safety related to alcohol in
project SafetyNet and ETSC in 2007. The analysis of the data in Figure 1 can be conclude that
there are significant differences values of performance indicators of traffic safety regarding
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alcohol for European countries, depending on the database SafetyNet or ETSC. The most
significant differences are observed in Italy, Slovenia, Germany, Sweden and the Netherlands.
According to WHO (2008), performance indicators of traffic safety related to alcohol is
defined as the number of accidents related to alcohol per 100,000 population. The comparative
analysis of the value of road safety performance indicators in selected countries, according to the
project SafetyNet and WHO, (Figure 2) reveals important differences indicator values for almost
all the countries shown. Differences of performance indicators of traffic safety related to alcohol
between SafetyNet and WHO are significantly higher than the difference of the project SafetyNet
and ETSC (2007).
Comparative analysis of the database to the project SafetyNet, ETSC and WHO were observed
correlation between the listed databases. Data from two of the three databases are not available for
several countries.

Figure 2. Comparative review of the value of road safety performance indicators related to
alcohol according to the project SafetyNet data and WHO, 2008 (2004-2005
Assum and Sorensen (2009) in his study were analyzed and data quality related indicators of
alcohol in seven selected countries, in Austria, the Czech Republic, Sweden, Norway, France,
Great Britain and the Netherlands. A study on data quality performance indicators of traffic safety
in relation to alcohol among seven European countries shows that the data for five of the seven
countries were not useful, due to differences in data collection. The obtained result leads to the
question to possibilities of comparing indicators regarding alcohol among countries, as well as the
quality of the data from other countries. In conclusion, the authors state that if the European Union
wants to complete data with the possibility of comparison must be carried out testing of all drivers
participant accidents with fatal consequences, even if the driver has not caused an accident. The
authors add that standardized data collection procedures should be developed for all performance
indicators of traffic safety through international campaigns. Looking for indicators regarding
alcohol, Assum and Sorensen (2009) state that each country must provide data on the number of
fatalities, the number of traffic accidents with killed, the total number of participants driver
accidents with killed, the number of participants driver accidents with killed who were tested for
alcohol, and the number of drivers under the influence of alcohol in accidents with killed.
According to research Elvik and Vaa (2004), Fell and Voas (2006) and Mann et al. (2001) the
number of accidents involving less is reversed if the permitted alcohol level of the driver is less.
Fell and Voas (2006) conducted a study on the effects of reducing the permitted level of alcohol in
the blood in the United States. The research results show that the relative risk of drivers to
participate in road accidents in 4 to 10 times higher if you are under the influence of alcohol in an
amount of from 0.5 ‰ to 0.8 ‰, compared to drivers who are not under the influence of alcohol.
The authors conclude that there is considerable evidence in the literature that lowering the
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permitted alcohol level of drivers from 0.8 ‰ to 0.5 ‰ is effectively, as well as lowering the
permitted level of alcohol for young people to 0.2 ‰ or less.

3.

MATERIALS AND METHODS

Given these differences in the measurement of indicators related to alcohol, road safety
indicators related to alcohol are among the most complex indicators of traffic safety. In fact, in the
previous section are presented various ways of identifying indicators related to alcohol in different
countries. There are different methods of data collection among countries. In some countries, data
on testing of drivers involved in traffic accidents were not available for publication and are only
available to judicial authorities. In determining the presence of alcohol can be problematic even in
the possibility of conducting of the test. Because of the inability to test the types of injuries or
possible unconscious condition, or do not determine the presence of alcohol in the person who
fatally hurt at the scene of a traffic accident, it is justified to question the validity of the sample.
World experiences suggest that the definition of indicators related to alcohol use so-called
direct indicators and indicators related to being killed in traffic accidents in which at least one of
the participants of the accident was under the influence of alcohol, precisely because of the
assumption that most countries will conduct testing for cases of fatal casualties in road accidents.
However, due to the above mentioned problems in testing, there is the question of relevance of the
sample, which will define the value of these indicators of traffic safety. Another problem is the
legally allowed limit of alcohol in his blood. In some countries, the limit is 0 ‰, while in other
countries, 0.2 ‰, 0.3 ‰ and 0.5 ‰ and 0.8 ‰, so it cannot adequately perform comparisons
between countries.
In view of these differences and problems, the question is which indicator of traffic safety
regarding alcohol and choose whether the data collection is reliable?
According to the recommendations of the project which was implemented by Faculty of
Traffic and Transport Engineering in Belgrade, which the customer is a Traffic Safety Agency,
'Methods of monitoring indicators of road safety in Serbia and their significance for the strategic
management of traffic safety', safety indicator, which runs for alcohol, which is necessary to
monitor the '% of drivers under the influence of alcohol in traffic flow'.
Measurement Indicators % of drivers under the influence of alcohol in traffic flow involves
random testing or field research, which is being implemented with the help of the police. For the
purposes of the said project was carried out a field study of drivers under the influence of alcohol
in all police departments in the Republic of Serbia (total of 27 police departments). This paper
presents the most important results of research performance indicators of traffic safety related to
alcohol in Serbia. Presented is an indicator for alcohol, which needs to be monitored, the method
of research and data collection.
Field research was conducted by the traffic police, in two phase. The first phase is performed
by passive test were to determine the presence of alcohol at all driver. The second phase is meant
that for those drivers which are passive testing have alcohol, so active testing, which had the task
of determining of alcohol.
The survey was conducted for a period of 15 minutes at the measuring point or to fulfill the
minimum sample (50) in the period from 09/12/2013. until 16/12/2013. year on the roads in the
residential area, outside of the residential area, in the daytime, in the nighttime, during the week
and at weekends.
Given the problems the relevance of indicators of traffic safety related to alcohol, research has
been conducted on the system of 'buffer zone' and have tested all the drivers that are moving traffic
line at the measuring point.
A total of 36,876 drivers tested in all police departments. The minimum number of completed
tests the driver was in police administration Prokuplje 699 drivers, while the highest number of
test driver was in police administration Kragujevac 2798 driver.
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4.

RESEARCH RESULTS
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Results of the research show that the indicator % of drivers in traffic flow under the influence
of alcohol, observed throughout the Republic of Serbia is 0.95%. This percentage applies to
drivers who driving a vehicle with more than 0.30 ‰ of alcohol, hereinafter referred to as drivers
under the influence of alcohol. If we consider the drivers who had to 0,30 ‰ of alcohol, the
territory of the Republic Serbia, 1.74% of drivers under the influence of alcohol. Results of the
research show that in Serbia more drivers driving a vehicle under the influence of alcohol on the
roads in the residential area, in relation to the road outside of the residential area, respectively
1.08% and 0.84%. In summer, the roads in Serbia 1.08% of drivers driving a vehicle under the
influence of alcohol, and weekdays 0.88%. Detailed analysis of the results of the research show
that the most significant differences of drivers under the influence of alcohol if you are analyzing
daytime and nighttime. Specifically, in the daytime 0.57% of drivers in Serbia driving a vehicle
under the influence of alcohol, while the proportion of nighttime drivers under the influence of
alcohol in traffic flow significantly higher rate of 1.54%.
Results of the research show that the largest share of drunk drivers in the traffic flow, relative
to the number of test driver was in police administration Niš (2.02%), which is two times higher
than the national average. Per share of drunk drivers in traffic during the following police
departments Pozarevac (1.44%), Subotica (1.40%), Zrenjanin (1.36%). The smallest proportion of
drivers under the influence of alcohol in traffic flow was in police departments respectively Novi
Pazar (no driver under the influence of alcohol), Krusevac (0.35%), Prokuplje (0.43%), Leskovac
(0.47%), Valjevo (0.54%) and others, see Figure 3.
Based on the analysis of the level alcohol of drivers under the influence of alcohol in the
Republic of Serbia, it can be concluded that the average level alcohol drivers under the influence
of alcohol in Serbia 0.72 ‰. In our research, more than half of drivers (52.1%) under the influence
of alcohol had a degree level alcohol of 0.51 ‰ and 1.20 ‰, followed level alcohol from 0.31 ‰
to 0.5 ‰, which had 36.4 % of drunk drivers, 9.2% of drunk drivers had a degree level alcohol
from 1.21 ‰ to 1.60 ‰, and at least 1.2% of drivers had a degree level alcohol from 1.61 ‰ to 2
‰, or more than 2 ‰.

Police department

Figure 3. % of drivers under the influence of alcohol, according to police department in Serbia
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If we observe the daytime in which they are tested by drivers under the influence of alcohol
can be concluded that the largest number of inebriated drivers driving a vehicle over a period of 00
hours to 2 hours after midnight (24% drunk driver), then a period of 22 days to 24 hours (16.3% of
drunk).
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Figure 4. Comparative analysis of indicators% of drivers in traffic flow under the influence of
alcohol in Serbia and in selected countries
According to gender, a similar proportion of drivers driver is male or female is involved in
testing and was under the influence of alcohol. The study tested 93.5% of male drivers and 6.5%
of female drivers, while under the influence of alcohol was 95.5% male drivers and 4.5% of
drivers were female.
Comparative analysis of indicators% of drivers in traffic flow under the influence of alcohol in
Serbia and selected countries shows that Serbia belongs to the group of countries with the lowest
percentage of drivers under the influence of alcohol in traffic flow. In fact, only in Sweden, the
percentage of drivers under the influence of alcohol in traffic flow is less, in respect of Serbia (Figure 4).
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5.

MEASUREMENT INDICATORS RELATING TO ALCOHOL IN THE
LOCAL COMMUNITY

Applying indicators of traffic safety has significant benefits for the local community, when the
questions are state evaluation, monitoring and management of traffic safety. One of the main
advantages of the indicator can be cost and ease of implementation indicators. Given the high
correlation of indicators of road safety with the final outputs of the system of road safety, in terms
of financial resources monitoring and management of road safety in the local community gets new
features. The Council local government for traffic safety may, as defined by the methodology of
the project and measure indicators of road safety in local government, and then based on the
analysis of the research results to determine key areas of action. Conducting research in the
community twice during the year, in May or April and in September or October, will create
conditions for continuous monitoring of traffic safety at the community level.
Reports the values of the indicators of road safety in the local community council of local
governments should be published and presented to the public twice a year, after conducting
research. As particularly important there is the need of reporting the traffic police, ambulance, Red
Cross and other institutions on the values of the indicators of road safety. Based on the values of
the results obtained safety indicators runs, the council of the local government and traffic police at
the local community can plan activities to improve road safety. Within the local community a
significant contribution to the monitoring of indicators of traffic safety can give the companies
involved in transportation, with larger fleet.
Special priority traffic safety management with the help of indicators for the local community
is also reflected in the current condition monitoring. In fact, the local government based on the
current values of the indicators of road safety can get the current assessment of the situation, and
then quickly take the appropriate action.
Monitoring of indicators of traffic safety related to alcohol use in the community creates a
mechanism for the management of one of the key problems of traffic safety. Traffic accidents with
the participation of drunk drivers generally have the effect of injured or dead people. Based on
research conducted on indicators related to alcohol in the community creates a framework for
action, locate the location of the increased number of drivers under the influence of alcohol,
identify the risk group of drivers for driving under the influence of alcohol. Given this, there is a
need to monitor and collect data concerning the performance indicators of traffic safety in local
government.

6.

DISCUSSION OF RESULTS AND CONCLUTION

Indicator of traffic safety associated with alcohol, % of drivers in traffic flow under the
influence of alcohol is one of the most influential elements in the output of the system of traffic
safety. According to recommendations from the project 'Methods of monitoring indicators of road
safety in Serbia and their significance for the strategic management of traffic safety', it is necessary
to establish a trend measurement, monitoring and evaluation of the traffic safety situation in the
Republic of Serbia, and therefore in local communities by using, among and other indicators of %
of drivers in traffic flow under the influence of alcohol. Detailed results of the survey to the police
in Serbia are represented in the project and represent the initial results of further research
communities.
Analysis of the results of the research of driving under the influence of alcohol shows that in
Serbia there is a problem associated with driving under the influence of alcohol, especially
pronounced in night conditions, as well as at weekends. According to the results of the research, a
significantly higher proportion of drivers under the influence of alcohol driving the vehicle in the
nighttime, compared to daytime, as well as a higher share of drivers under the influence of alcohol
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driving the vehicle at weekends compared to weekdays. The results may possibly be explained by
the fact that in the night-time as well as during the weekend most commonly used alcohol. The
conducted research shows that among drivers in Serbia there is adequate awareness about the
dangers of driving under the influence of alcohol.
According to the number of drivers under the influence of alcohol, a significant problem for
the system of traffic safety is imposed driving under the influence of alcohol in the police
departments of Niš, Pozarevac, Subotica and Zrenjanin. Raising awareness about the dangers of
driving under the influence of alcohol, followed by the effective compulsion to drivers in these
police departments, media support could decrease the number of drivers who drive the vehicle
under the influence of alcohol.
Reviewing the implementation of successful measures in different countries, in terms of
driving under the influence of alcohol, it can be concluded that the key to success is in raising
awareness of the society about the magnitude of the problem of driving under the influence of
alcohol and setup problems driving under the influence of alcohol to the list of significant social
problems. In such circumstances, the conditions for the implementation of coercive measures as a
key measure to reduce driving under the influence of alcohol. Political impetus, implementation of
media campaigns and coercion are the key to success in reducing the consequences of accidents
which involved drivers under the influence of alcohol.
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Abstract: The modern concept of road safety management involves undertaking of adequate
measures before the occurrence of road accidents. Road safety indicators, as a measure of a road
accident risk, present a basis for determining the current road safety situation. They also have the
important role in the road safety management process. Namely, the increase or decrease in a road
safety indicator value suggests the change in a road accident risk, the causes of which are related to
the selected indicator. Among indicators related to the road user’s behavior, indicators considering
driver’s behavior are most often taken into account (vehicle speed, driving under the influence of
alcohol, use of protective equipment, etc.). At the same time, the impact of pedestrians as road users
is very often neglected. A research methodology for two road safety indicators has been presented
in this paper: for the indicator concerning the relationship between pedestrians and drivers (% of
drivers who give the right of way to pedestrians at non-signalized pedestrian crossings) and for the
indicator concerning pedestrian behavior at signalized intersections or pedestrian crossings (% of
pedestrians crossing the street at the pedestrian red light, at the signalized pedestrian crossing). The
value of indicators is calculated using data for each indicator, collected at two different locations in
the city of Belgrade. The results of that research are presented in this paper.
Keywords: road safety, indicators, pedestrians, behavior, red light
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1.

INTRODUCTION

Road safety performance indicators constitute a measure that describes performances of the road
safety system. As a rule, they have a strong relationship with the final road safety outcomes, i.e. the
number and consequences of road accidents (Pesic et al., 2013). There are many road safety
indicators that can contain significant information about road safety situation and, as such, they can
be used for the improvement of the level of road safety. The importance of the indicators can be
assessed on the basis of the strength of the relationship between the road crash and its consequences
(Lipovac, 2008). Road safety indicators, as indirect road safety parameters, must show unsafe road
safety conditions, which differentiates them from direct outcomes - road accidents and consequences
incurring from road accidents (Pesic, 2012).
The assessment of road safety using indicators can be made before road accidents have occurred.
That is why monitoring of indicators represents a socially more justifiable procedure which enables
a proactive detection of road safety problems.
Relevant road safety performance indicators are in majority of cases related to the key areas of
road safety work. Pesic (2012) has made a systematic overview of indicators relating to:
road casualties risks,
road users’ behavior,
vehicles,
road infrastructure,
health care, and
road safety management system.
It is possible to select a range of indicators within each of the above group of indicators to serve
for the road safety assessment.
Indicators relating to the road users’ behavior most often concern behavior of drivers as road
users (drink-driving, vehicle speed, use of protective systems, use of day lights) (Vujanic et al.,
2013). Apart from drivers, pedestrians represent an important category of road users, both as
participants in road accidents and as casualties. In 2012, there were 3114 pedestrian casualties in
road accidents, which makes 16.3% of all casualties. The analysis of fatalities in 2012 shows that
pedestrians participated in 23.8% of cases (Road Safety Agency of the Republic of Serbia, 2013).
Therefore, it is necessary to consider monitoring of road safety indicators relating to pedestrians, in
terms of drivers’ behavior towards pedestrians, and of indicators describing pedestrians’ behavior.
Indicators relating to drivers’ behavior towards pedestrians as vulnerable road users are of particular
importance.
Road safety indicator monitoring at the local level allows for the action of a local community,
as it makes the citizens familiar with their role in the road safety system and provides additional
conditions for the improvement of road safety.

2.

LITERATURE REVIEW

Studies have shown that 79% of road accidents with pedestrians in New South Wales (Australia),
in 2004, occurred when pedestrians were crossing the road. Majority of these cases happened at
signalized pedestrian crossings and involved mostly older pedestrians (Roads and Traffic Authority
NSW [TRA], 2005).
Various surveys have found out that road accidents with pedestrians hit can occur due to
unobserved traffic regulations by pedestrians or vehicles. For example, a research from Riyadh that
was carried out on the basis of police reports, shown that road accidents happened in cases in which
the right of way was not given to pedestrians.
On the other hand, traffic offenses made by pedestrians in terms of disregarding traffic lights
happen very often (Brosseau et al., 2013).
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2.1.

Legislative framework

Road Safety Law has prescribed obligations relating to pedestrians and drivers (the way of
crossing the road by pedestrians and drivers’ behavior when approaching the pedestrian crossing).

2.1.1.

Provisions relating to pedestrians

Article 96
A pedestrian is obliged to cross the road and bicycle path carefully and using the shortest route,
after making sure that this can be done in a safe way.
When crossing the road, the pedestrian must not use a mobile phone or have the headphones
on.
On the road with the pedestrian crossing or specially constructed crossing, or pedestrian
passage, pedestrian is obliged to use this crossing, or passage, if these facilities are not located at
the distance longer than 100 meters from the pedestrian.
Article 97
A pedestrian shall observe the traffic lights at the pedestrian crossing where traffic of
pedestrians is regulated by these traffic lights.
At the pedestrian crossing where traffic is not regulated by the traffic lights or signs given by a
traffic policeman, a pedestrian shall be obliged, prior to stepping onto pedestrian crossing, to make
sure that he/she can cross it in a safe way, without putting road safety into jeopardy.

2.1.2.

Provisions relating to drivers

Article 99
If the traffic at the pedestrian crossing is regulated by the traffic lights or signs given by a traffic
policeman, the driver is required to stop the vehicle in front of the pedestrian crossing when this
sign indicates that he/she must stop; however, if this sign indicates that the driver can drive at this
crossing, he/she is obliged to give the right of way to the pedestrian who has already stepped onto
the road or is showing the intention of stepping onto pedestrian crossing, while the traffic lights or
the sign given by the traffic policeman allow him/her to cross the road.
If the pedestrian crossing is located at the entry of the side road, the driver turning onto this
road is required to make the turn in a safe way and give the right of way to the pedestrian who has
stepped or is stepping onto pedestrian crossing or is showing the intention of stepping onto
pedestrian crossing, and, if necessary, to stop the vehicle.
If the traffic at the pedestrian crossing is not regulated by traffic lights or signs given by the
traffic policeman, the driver is required to adjust the vehicle speed so that in every situation he/she
sees or has reasons to anticipate, can stop the vehicle safely, in front of the pedestrian crossing and
give the right of way to the pedestrian who has already steeped or is stepping or is showing an
intention of stepping onto pedestrian crossing.
The analysis of the legislation led to the conclusion that there are mutual obligations, on the part
of drivers and pedestrians, in terms of crossing the road at pedestrian crossings. Drivers’ obligations
have been defined by the present law in an ambiguous way. Namely, in every situation that drivers
see or have reasons to anticipate, they must give the right of way to pedestrians who have already
stepped or are stepping onto pedestrian crossing or they are showing an intention of stepping onto
pedestrian crossing. On the other hand, there is an obligation on the part of pedestrians to start
crossing the road only after they made sure that road safety has not been endangered.
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3.

PEDESTRIAN RELATED INDICATORS

Having in mind the vulnerability of pedestrians as road users, as well as the percentage of their
participation in the total number of road casualties, each local community must take into
consideration the importance of monitoring the indicators relating to pedestrians. The indicator
concerning driver’s behavior in relation to pedestrians is of particular importance, and so are the
indicators describing pedestrian behavior, which are most often easier to measure. Therefore, two
indicators related to pedestrians have been proposed:
the rate (%) of giving the right of way to pedestrians at non-signalized pedestrian
crossings
the rate (%) of pedestrians crossing the road at the green light at signalized pedestrian
crossings
Even though it is more significant to know the rate of not giving the right of way to pedestrians
at pedestrian crossings and the rate of pedestrians who cross the road in an illegal way (red light at
the pedestrian traffic lights), the indicators have been defined so that their higher value represents a
more favorable result, from the point of view of road safety.
The importance of proposed indicators is not determined using the statistical method (calculating
the strength of the correlation). This is due to the lack of data on the values of proposed indicators
per determined time periods (for example, months, years), on the basis of which these values could
be related to the road accident data. However, proposed indicators can, without any doubts,
demonstrate to local communities the problems related to pedestrian road safety, based on which
local communities can take actions targeted at pedestrians and drivers, in terms of giving the right
of way issue.
The indicator concerning pedestrians who cross the road at the green light is easier to measure
because of the simpler field research. Namely, the error and subjectivity of the observer are reduced
to minimum in the case of the indicator relating to signalized pedestrian crossings (intersections),
since the criterion of the pedestrian crossing at the red light is easy to define (the moment when the
pedestrian steps onto the road, while the pedestrian red light is on, regardless of when this crossing
has been completed).
The indicator relating to giving the right of way to pedestrians at non-signalized pedestrian
crossings is more difficult to measure. Namely, the research procedure is made difficult because of
the way of defining how priority of way is given (for example, by slowing down, stopping
completely, or giving signals to pedestrians in any other way by the driver concerned). However,
giving the right of way should not be observed in situations where pedestrian steps onto the road
and then stops or carelessly enters the road, thus forcing the driver to make emergency braking and
offer the priority of way to the pedestrian. Such situations are difficult to recognize when doing the
field research. A special skill of the surveyor is needed for the estimate of the moment in which
driver and pedestrian are mutually conditioned, i.e. at which distance and at what vehicle speed they
make appropriate decisions. Namely, it is necessary to recognize in which moment pedestrian or
driver decided to behave in a certain way. Specific situations include those in which driver did not
have technical possibilities to stop the vehicle in front of the pedestrian who has shown the intention
of crossing the pedestrian crossing or he had technical possibilities, but it was possible to do it only
in case of emergency braking, due to which he did not let the pedestrian cross the road. Thus the
procedure of determining the indicators that are related to giving the right of way to pedestrians is
rather complicated in terms of field research, and it is therefore needed to conduct the survey using
video cameras for a secret recording of behavior at pedestrian crossings. Data collection and
processing are then made on the basis of recorded material.
Having in mind all the problems related to defining the priority of way as a traffic operation, the
following criterion has been adopted for the purpose of the study: A driver has given the right of way
to a pedestrian if he/she stopped in front of the pedestrian crossing at which this pedestrian has shown
the intention of crossing it (standing at the edge of the pavement) or has stepped onto the road.
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Apart from the mentioned indicators, there are numerous parameters related to pedestrian
behavior (correct crossing of the pedestrian crosswalk, crossing outside pedestrian crosswalk, use
of a mobile phone, etc.).
Having in mind the recommendations for the measurement of indicators in the project Methods
of monitoring road safety performance indicators and their importance for the strategic road safety
management (Vujanic et al., 2013), and aiming at harmonizing the same periods of measurement, it
will be necessary to carry out the survey of pedestrian related indicators, in the following periods:
in springtime (April or May) and in autumn (September and October),
on a working day (Tuesday, Wednesday or Thursday) and on weekends (Saturday or Sunday),
in conditions of daily traffic, from 9.30 till 15.30 h.
It is not necessary to carry out the survey in the night, because of the reduced volume of
pedestrian flow at that period. Also, the research should not be carried out in the conditions of: heavy
rain, snow, ice, fog, and other conditions that affect reduction of visibility, of strong wind, and
similar meteorological conditions that can have the impact on drivers and pedestrians’ behavior.
Specific and unusual traffic regime in the vicinity of the observed pedestrian crossing (road works,
road accident) can have an influence on drivers and pedestrians’ behavior at the observed pedestrian
crossing, and the survey should not be carried out in such situations either. Namely, the objective of
the research is to determine the behavior of drivers and pedestrians without the influence of the
known surrounding factors that can influence the change in their behavior.
Proposed pedestrian related indicators should be observed at the pedestrian crossings that are
not a part of an intersection, except in extreme cases. Giving the right of way to pedestrians at an
intersection is also an obligation for drivers coming from the side roads, in relation to the road with
the pedestrian crossing in question. Sight distance at the intersection can affect the relationship
between drivers and pedestrians, and therefore obtained values will not represent the result of
someone’s behavior, but the consequence of other factors. The survey should be carried out at
locations at which a sufficient sight distance between the driver and pedestrian is provided. The
indicator relating to the crossing of pedestrians at the red light can be measured at pedestrian
crossings that are part of intersections.

3.1.

The rate (%) of giving the right of way to pedestrians at non-signalized
pedestrian crossings (RWP4)

This indicator relates to driver’s behavior towards pedestrians at non-signalized pedestrian
crossings and is calculated as the relationship between the number of drivers who gave the right of
way to pedestrian(s) and the total number of drivers, with the exception of those who were “passing
freely”. Drivers who were approaching the pedestrian crossing at the moment when there were no
pedestrians to give the right of way to, do not count in the total number of pedestrian at the observed
pedestrian crossing, i.e. those drivers were “passing freely”.
Conditions that should be fulfilled in order to have a reliable survey include the following:
it is necessary to conduct the survey at least at two locations (two pedestrian
crossings). Both locations must be in an urban area, due to the small number of
pedestrian crossings in rural areas and different behavior of drivers at pedestrian
crossings in rural areas. Also, the number of pedestrians, and consequently the number
of conflicts with vehicles, is significantly larger in urban areas than outside them.
The total number of drivers (vehicles) for each measuring location must be at least 200.
The survey should be carried out on the roads where traffic is going in both directions
and both directions must be observed.
Locations for the survey should be selected so to include one location in the very
centre of the urban area and on the more important road, with the higher traffic
volume, while the other location should be in the suburban area, at the side street with
the reduced traffic flow.
4

RWP Right (of) Way (to) Pedestrian
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3.2.

The rate (%) of pedestrians crossing the road at the green light at signalized
pedestrian crossings (PCGL5)

This indicator relates to pedestrian behavior at signalized pedestrian crossings and is calculated
as the relationship between pedestrians who crossed the street at the pedestrian green light and the
total number of pedestrians who crossed the street at the observed pedestrian crossing.
Conditions that should be fulfilled in order to have a reliable survey include the following:
it is necessary to conduct the survey at least at two locations (two pedestrian
crossings). Both locations must be in an urban area, due to the small number of
pedestrian crossings in rural areas and different behavior of drivers at pedestrian
crossings in rural areas. Also, the number of pedestrians, and consequently the number
of conflicts with vehicles, is significantly bigger in urban areas than outside them.
The total number of drivers for each measuring location must be at least 200.
The survey should be carried out on the roads where traffic is going in both directions
and behavior of pedestrians crossing the road must be recorded on both sides.
Locations for the survey should be selected so to include one location in the very
centre of the urban area and on the more important road with an increased traffic
volume, while the other location should be in the suburban area, at the side street with
the reduced traffic flow.
Displays indicating time until the green light is on can have an influence on pedestrian
behavior; the survey should be conducted at signalized pedestrian crossings, without
a green light countdown display.

4.

MATERIAL AND METHODS

The research that focuses on giving the right of way to pedestrians at signalized pedestrian
crossings was carried out in May and November 2013, at the following locations:
Glavna street in Zemun, at the intersection of Gospodska and Glavna streets, at the
second pedestrian crossing, viewed from direction of Novi Beograd towards Zemun.
Gospodska street represents a pedestrian zone (the center of Zemun, the end of the
pedestrian zone), while Glavna street has three traffic lanes – one in direction of
Batajnica and two in direction of Branko’s bridge. The survey was carried out on 22,
26 and 28 May, 2013, in the duration of one hour per each day of survey (from 9.00
till 10.00 h).
Prvomajska street in Zemun, at the green market (Zemun suburban area, two traffic
lanes intended for vehicles moving in opposing directions). The survey was carried
out on 8 November, 2013 (from 9.00 until 10.00 h and from 11.00 until 12.00 h) and
on 9 November, 2013 (from 8.00 until 9.00 h and from 10.00 until 11.00 h).
The survey that dealt with the crossing of the road at the pedestrian red light was carried out in
May 2013, at the following two locations:
Kralja Milana street in Belgrade, at the first pedestrian crossing viewed from the
roundabout “Slavija”, towards the city center, which is a signalized pedestrian
crossing (down-town, four traffic lanes, two of them being reserved for vehicles
moving in the same direction). The survey was carried out on 17 May, 2013 (from
16.00 until 18.00 h) and on 18 May, 2013 (from 11.00 until 13.00 h).
Marijane Gregoran street, at the Karaburma area in Belgrade, or more precisely at the
pedestrian crossing near the primary school “Jovan Popovic” and the “Park of SerbiaGreece friendship” (the suburban area, two traffic lanes intended for vehicles moving
in opposing directions). The survey was carried out on 8, 9 and 10 May, 2013, in the
duration of three hours per each day of survey (from 7.30 until 9.00 h, and from 13.30
until 15.00 h).
5

PCGL Pedestrian Crossing (at) Green Light
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The total time of the survey was 7 hours for each of the proposed pedestrian related indicators.
Time periods of the survey are not adjusted to the mentioned recommendations since the surveys were
carried out before the completion of the project Methods of monitoring road safety performance
indicators and their importance for the strategic road safety management (Vujanic et al., 2013).

5.
5.1.

RESULTS OF THE RESEARCH
The rate (%) of giving the right of way to pedestrians at non-signalized
pedestrian crossings
Table 1. Data concerning giving the right of way to pedestrians by drivers
Gave priority of
way

Status

Did not give
priority
of way
n
%

Street

n

%

Zemun – Glavna street

310

39,3

478

60,7

Zemun – Prvomajska
street

876

43,5

1137

56,5

TOTAL

1186

42,3

1615

57,7

TOTAL
n
788
201
3
280
1

%
100,0
0
100,0
0
100,0
0

The analysis of the obtained results led to the conclusion that the number of pedestrians
who were given the right of way is larger in Glavna street than in Prvomajska street. On the basis of
obtained results, the indicator – percentage of pedestrians to whom the right of way is given is:

5.2.

=

1186
=
1615 + 1186

, %

The rate (%) of pedestrians crossing the road at the green light at signalized
pedestrian crossings
Table 2. Data concerning pedestrians crossing the road at the pedestrian green light

Status
Street
Kralja Milana street
Karaburma – Marijane Gregoran street
TOTAL

Observers
n
%
781
78,7
1391
68,2
2172
78,7

Offenders
n
%
212
21,3
650
31,8
862
21,3

TOTAL
n
%
993
100,0
2041 100,00
3034
100,0

On the basis of obtained data, the indicator – percentage of pedestrians crossing the road
at the green light for both locations is:

=

2172
=
2172 + 862

, %

Indicator relating to the percentage of pedestrians crossing the road at the green light should
have a higher value, from the road safety point of view. The value of the obtained indicator is low,
which means that just over a quarter of pedestrians cross the road in an illegal way (while the
pedestrian red light is on).

99

Miladin Neši , Miroslav Rosi , Bojan Mari
ROAD SAFETY INDICATORS RELATED TO PEDESTRIANS IN
URBAN AREAS - A CASE STUDY IN BELGRADE

Apart from the values of the analyzed indicators, which show safety or absence of safety at a certain
micro-location, and conditionally in a wider area, the survey can result in a multitude of other data
concerning road user’s behavior (differences in the age, gender of offenders, etc.). The combination of
this and other research methods can offer a lot of other significant factors that may influence drivers
and pedestrians’ behavior and consequently design road safety improvement measures in a more
qualitative way. When it comes to the pedestrian behavior when crossing the road at the non-signalized
pedestrian crossing, it is important to analyze the use of mobile phones, the point of starting and ending
the crossing of the road, observance of the near-by motorized traffic, etc.

6.

DISCUSSION OF THE RESULTS AND CONCLUSION

Having in mind the classes of indicators’ values proposed in the project Methods of monitoring
road safety performance indicators and their importance for the strategic road safety management
(Vujanic et al., 2013), the value of indicator of 42.3% that relates to giving the right of way to
pedestrians at non-signalized intersections indicates a very low value of this road safety indicator,
while the value of indicator of pedestrians crossing the road at the pedestrian red light of 71.2%
represents a low value of this road safety indicator.
Each local community should make a detailed analysis of reasons for obtained values, on the
basis of which an appropriate proposal for measures should be made. The reason for a small number
of pedestrians who were given the right of way, apart from the illegal driver’s behavior, can be
insufficient sight distance (drivers do not have the possibility to see pedestrians due to parked
vehicles, near-by houses, and other objects or bushes), high speeds, etc.
The value of indicator that relates to pedestrians crossing the road at the green light depends
primarily on pedestrian attitudes and behavior. However, the causes can also include inadequately
adjusted light signals (long waiting time until the green light is on, specifically adjusted signaling
groups due to which pedestrians are waiting for several changes of traffic lights when crossing the
road at the same intersection – for example, a separate light for each carriageway and a separate
light for the right hand turns, etc.).
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Abstract: According to UNICEF and the WHO 260.000 children die and another 10 million are
injured in road crashes every year. According to RTSA in Serbia in 2012 the majority of children
injured in traffic were passengers in the vehicles (48%) (RTSA, 2013:56). One of the most effective
ways to protect children in vehicles during accidents is the use of child restraint systems (CRS).
However, the use of CRS is still not sufficiently recognized in the world, especially in middle and
low income countries, which include Serbia. According to the WHO (WHO, 2013:25), correctly
installed, CRS reduce the likelihood of a fatal outcome by approximately 70% among infants, and
between 54% and 80% among young children. Thus, two studies have been conducted with an aim
to measure indicators of the current state in regard to use of CRS in September 2013, in Lazarevac
municipality. It was found that the percentage of total use of CRS is 10%, for children aged 0-3
years 16%, and for children aged 4-12 years only 3%. This paper presents the results of conducted
studies and identified problems regarding the use of CRS in Lazarevac municipality. Identifying of
the indicators at the community level provides an opportunity for a proactive approach to traffic
safety managing, the ability for monitoring the effects of the applied measures at the local level, and
it is also an indicator for evaluating the work of the traffic police in the area of the use of CRS.
Keywords: child restraints, child car seat, use, child, passenger
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1.

INTRODUCTION

The risk of severe injuring of children aged 12-47 months is 78 % lower for children sitting in
forward facing child car seats, as opposed to those using a safety belt (Hakkert et al, 2007:59).
Research in Europe (The Great Britain, Switzerland and Denmark) showed that the use of child
restraints is in 60 % of cases incorrect which significantly decreases the efficiency of these systems
(Hakkert et al, 2007:59). It is estimated in the research conducted by Kahane (Hakkert et al, 2007:59)
that the use of child restraints diminishes the risk of children’s death for 71 % and the risk of serious
injuring for 67 %. The use of Child restraints in vehicles has been recognized as one of the seven
areas with road security issues in Europe, which have potential for improving road safety. Thus, the
aim of this research was to determine child restraints use, as well as parents’ behavior and attitudes
regarding the use of child restraint systems, as to see the current situation in the local community of
Lazarevac. The aim was to examine whether there was a statistically significant difference in self
reported behavior and attitude of the parents depending on demographic characteristics of the
subjects, as well as to conclude, based on the subjects’ answers, the attitude of the police towards
the usage of child restraints and to what level they are controlled and which fines were for its disuse.
Based on indentified indicators, the analysis was performed and the evaluation of the current
situation was given, based on which series of measures were provided for improving the usage of
child restraints in the local community of Lazarevac.

2.

MATERIALS AND METHODS USED IN RESEARCH

Two researches were conducted in the area of the local community of Lazarevac, both field
research and survey.
Field research of child restraints use was conducted in accordance with the recommended
methodology of the SafetyNet. Target population groups are children in vehicles aged under 12. The
research was conducted on September 8 2013, at two measuring points, both on urban road and rural
road in the local community of Lazarevac. At the measuring point on urban road, observation was
made in the period of three hours, from 9 to 12 am, and on rural road in the period of four hours,
from 1 to 4 pm. Field research was conducted by simple random sample. The researcher would chose
the first upcoming vehicle driving children and would evaluate the child’s age group (0-3 or 4-12
years), mark whether the child was in the front or the back seat and whether the child restraint system
was used (for a child aged 0-3 a child car seat, or either a child car seat or a safety belt for a child
aged 4-12, in each vehicle), also to mark whether a child uses child restraint system and to mark
whether the system even exists if not used.
Children aged 4-12 driven in the vehicles which did not have safety belts on the back seat were
taken out from the total number of samples during the calculations. Data considering children that
were not using the safety belt on the back seat in the vehicles in which the safety belt was not
installed do not contain information about their behavior, because children did not have an option
of putting the belt on.
The restriction of this research is that a particular percentage of subjects using child restraints
does not have information about which number of users (children) use the restraints correctly and
which number incorrectly. Namely, ‘correct usage’ includes fulfilling the conditions set by the
manufacturer in children restraints manuals. The researcher did not have the opportunity of stopping
the vehicles in the field and checking regularity of child restraints use.
The field research being conducted, a data base was formed in Microsoft Office Excel 2007
program using the acquired data. In this program the percentage of child restraints use was
calculated. The statistical significance in application differences between groups was examined by
using IBM SPSS Statistics 20 program.
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Since all variables are categorical, Pearson’s 2 Test of Independence and Fisher’s Exact
Probability Test were used to examine statistical significance of difference in the percentage of the
use. Yates’ Continuity Correction test was used instead of Pearson’s Chi-Square because each
variable examined using 2 test had only two categories. Yates’ Continuity Correction test
compensates overrated value of the 2 test which is caused by a small number of dimensions of 2 2
table. Null hypothesis (H0) is set, and it says: There is no statistically significant difference in the
use of child restraints between groups. Working hypothesis (H1) says: there is statistically
significant difference in the use of child restraints between groups. Threshold of statistical
significance ( ) is 5%. In case that p 0.05, the H0 hypothesis is dismissed, and H1 hypothesis is
accepted. In case p>0.05, the H0 hypothesis is accepted.
In this research the behavior of 379 children was observed, at two locations. The order of the
respondents was shown in table 1, according to the age group and the location where their behavior
was examined:
Table 1. Sample size according to the age group of children and the location where their behavior
was examined

Age group
0-3 years old
4-12 years old
Total

Urban roads
115
81
196

Rural roads
91
92
183

Total
206
173
379

The survey on child restraints use was conducted in the period of 3 days, from 12th until 13th
and from 16th until 18th September 2013, from 10 am to 2 pm. Target group of this research consists
of parents from local community of Lazarevac who have driver’s license and a car. The research
was conducted at five locations in the area of the local community of Lazarevac. Research data were
acquired using a survey. The survey was made by an interviewee in the research area. It consists of
18 close-ended and semi close-ended questions, 5 of which are socio-demographic and 13 are
regarding the child restraint system use. The sample consists of 104 respondents, parents of children
aged 0-12 years. The subject of analysis is an individual or if there was a comparison regarding
demographic characteristics, a group. There are certain limitations of this research due to the nature
of the method used – verbal communication survey. The interviewees worry about giving socially
preferable answers instead of the ones they should be giving. Apart from that, the answers contain a
dose of honesty, capability of articulating their own behavior and memorizing it. After the survey a
data base was formed in Microsoft Office Excel 2007 and IBM SPSS Statistics 20 programs. The
statistical significance among groups was examined considering demographic characteristics using
IBM SPSS Statistics 20 program.
The normality of sorting answers was checked by using Kolmogorov – Smirnov Test of
Normality. As results did not have normal sorting, nonparametric tests were used for statistical
analysis. When it comes to categorical variables, Pearson’s 2 test of Independence and Fisher’s
Exact Probability test were used to examine statistical significance of differences among groups. In
order to examine statistical significance considering constant variables, Mann – Whitey U Sum of
Ranks test and Kruskal – Wallis test were used.
Null hypothesis (H0) is set, and it says: There is no statistically significant difference between
groups. Working hypothesis (H1) says: there is statistically significant difference between groups.
Threshold of statistical significance ( ) is 5%. In case that p 0.05, the H0 hypothesis is dismissed,
and H1 hypothesis is accepted. In case p>0.05, the H0 hypothesis is accepted.
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3.

RESULTS

Field research: Based on the data acquired by the field research it is concluded that the use of
child restraints in local community of Lazarevac is 10%. The percent of child restraints stands at
14% on the on urban roads, and 7% on the rural roads. Using 2 test of Independence it is concluded
that the difference between percentage of child restraints use on the urban roads and rural roads is
statistically significant: 2(1, n=379)=4,588; p<0,05, meaning that parents use child restraints more
frequently on the urban roads than on the rural roads.
Table 2. The use of child restraints on the urban roads and rural roads according to the age group
of children

0-3
years old
4-12 years
old

Yes
No
Total
Yes
No
Total
Total

Urban roads
No. of cases %
22
19%
93
81%
115
100%
5
6%
76
94%
81
100%
196

Rural roads
No. of cases %
12
13%
79
87%
91
100%
0
0%
92
100%
92
100%
183

Total
34
172
206
5
168
173
379

%
16%
84%
100%
3%
97%
100%
100%

Within the age group 0-3 years, the percent of child restraints use is 16. The difference between
percentage of child restraints use on the urban roads (19%) and on the rural roads (13%) is, within
the age group 0-3 years, statistically insignificant: 2(1, n=206)=0,907; p>0,05. Within the age
group 4-12 years the percent of child restraints use is 3. It was determined, using Fisher’s test that
the difference between the child restraints use for children aged 4-12 on the urban road (6%) and on
the rural road (0%) is statistically significant: Fisher’s Exact Test (n=173); p<0,05.
The difference between the usages among categories was determined by analyzing the research
results according to age categories of the children, regardless the road location. Within the age
category 0-3 years, the use goes up to 16%, whereas within the age category 4-12 years, it is only
3%. This suggests that parents behave differently depending on their children’s age. Also, using the
2 test of Independence, it is determined that the difference between child restraints use between
different age categories is statistically significant: 2(1, n=379)=17,435; p<0,05, meaning that child
restraints are more frequently used by children aged 0-3 than those aged 4-12.
Table 3. The use of child restraints according to the age group of children

The use of child
restraints

Yes
No
Total

0-3 years old
No. of cases %
34
16%
172
84%
206
100%

4-12 years old
No. of cases %
5
3%
168
97%
173
100

The significance of the difference in the percentage of child restraints use between children’s
age groups was tested both on urban and rural road. On urban roads, within the age category 0-3
years the usage percent is 19, and within the age category 4-12 years, it is 6. On the rural roads, it
was determined that 13% of the children aged 0-3 years rode in a child car seat, whereas none of the
children aged 4-12 years had a safety belt on in the vehicles on rural roads.
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The differences in the percentage of child restraints use between age categories recorded on the
urban roads: 2(1, n=196)=5,671; p<0,05, and on the rural roads: (1, n=183)=10,920; p<0,05 are
statistically significant, meaning that no matter whether they were on the urban roads or rural roads,
children aged 0-3years used child restraints more frequently than children aged 4-12.
Survey: This research includes 104 respondents, 46 (44%) of which were male, and 58 (56%)
female. The average age of all respondents is 33. The acquired data have information about 159
children, 69 (43%) of which were aged 0-3, and 90 (57%) of which aged 4-12 years.
Out of the total number of respondents whose children are up to 3 years old, 86% of them
claimed to have had a child car seat for a child aged 0-3 years. 2 test showed that having a child
car seat in a vehicle for a child aged 0-3, was not related to the age, education of the respondents or
whether they live in a town or in the countryside. On the other hand, parents who work are most
likely to have a child car seat, than those who do not, and that difference is statistically significant.
Based on paragraph 1, article 30 and paragraph 2, article 31 of the Law on Road Traffic Safety,
(LRTS, 2009: art. 30 and 31) it can be concluded that children aged 4-12 have the obligation to put
the safety belts on, on the back seat, but there is no obligation to use child car seats. Regardless the
absence of such provision, children are ready to use seat belts only if they weight 27 kilograms or
more. 90 children aged 4-12 took part in the research, 18 (20%) of which used a child car seat and
72 (80%) did not. Based on the comparison of the data on children’s weight, the limit value being
27 kilograms, it is concluded that out of the total number of children aged 4-12 whose parents do
not have a child car seat (and do not have a legal obligation to drive a child in a child car seat), 63%
are supposed to have a child car seat because the children do not have enough weight for a seat belt
to be installed properly, whereas 37% of the children do have the right weight to use the seat belt
made for adults on the back seat. The correct answer for the question up to how many years should
a child be driven in a child car seat, gave 38% of the respondents. Having in mind that 62% did not
know the answer, it can be concluded that parents are not well informed about this provision. A
positive thing can be, though, that 61% gave, instead of the correct one, a higher age limit, and only
1% of the parents gave a lower value that the one determined by the Law.
The majority of the respondents (74%) said that the length of the trip did not affect their decision
on using child restraints, whilst 25% claimed that they were more likely to use child restraints on
longer trips. Among the respondents having a child car seat for a child, even 84% of them thought
their child had an appropriate child car seat,12% claimed differently, and 4% of the respondents said
they were not certain whether the seat was appropriate or not. On comparing the answers, regarding
the weight and the type of the child car seat, it was concluded that 18% of those parents who thought
they had the appropriate child car seat actually did not have one. But all of those who said the seat
was inappropriate or that they were not certain about it actually had appropriate child car seats for
their children.
Most respondents (78%) said they put seat belts on their children because it was really important
for their safety; 7% said they put seat belts because they did not want to be fined by the police; 9%
of the respondents said they never used seat belts on their child because the child did not feel
comfortable or was against it. One respondent (1%) said they put seat belt on their child because the
child was restless during the ride. Also, one respondent said they did not put seat belt on their
children because they did not think of it as something really important.
Table 4. Distribution of respondents according to how frequently their child aged 0-3 or 4-12
years uses a child car seat or a safety belt on the back seat

Never

Rarely

Sometimes

Almost
always

Always

0-3

n (%)

4 (7%)

1 (2%)

8 (13%)

13 (22%)

33 (56%)

4-12

n (%)

13
(23%)

5 (9%)

13 (23%)

11 (19%)

15 (26%)

Total
59
(100%)
57
(100%)
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In Table 4, the respondents are sorted according to how frequently their child aged 0-3 or 4-12
years uses a child car seat or a safety belt on the back seat. Statistical test confirmed that using child
car seats for children aged 0-3 did not depend on their demographic characteristics. However,
Kruskal-Wallis test showed that the frequency of using seat belts for children aged 4-12 years did
depend on the education of the parents, meaning that parents who graduated from college are more
likely to use seat belts than those who finished only primary school.
Even 84% out of the total number of respondents who have children aged 0-3 years claimed the
police never checked whether they had a child car seat or not. Among those respondents the police
had checked, 3% did not have a child car seat, but none of them was fined. Apart from that, 3% of
the drivers said the police checked whether they had a child car seat, but not whether a child was in
it or not. During police control, it was noted for 1% of the respondents that they had had a child car
seat, but were not using it properly. However, no-one was fined for this either. Finally, 9% of the
respondents were those checked by the police, and they used child restraints properly.
Out of the total number of respondents who have children aged 4-12 years, 51 (78%) stated the
police did not check whether their child put a seat belt on, in the back seat. Among 13 respondents
who were checked by the police, 23% said they were not fined even though their child (4-12) did
not have a seat belt on, in the back seat.

4.

DISCUSSION

According to the results of the research conducted on the Faculty of Transport and Traffic
Engineering (FTTE, 2014:18-20) the percent of child restraints use for children aged 0-12 years in
the territory of Serbia is 18.1%. For age group 0-3 years the percent of the use is 32%, whilst for the
age group 4-12, it is 7%. In developed countries, the percent is considerably higher, so it reaches
95% in Ireland, 89% in France and 84% in Hungary (FTTE, 2014:22). The use of child restraints
mostly depends on parents’ behavior, because they are the ones who decide whether a child will sit
in a child car seat or put a seat belt on. If one should consider only safety issues, it would be logical
to expect that parents will use child restraints on their children, especially when on the rural roads
where speed limit is 80 km/h, as opposed to the urban roads where the speed limit is 50 km/h. Based
on the field research in the local community of Lazarevac, it was determined and then statistically
confirmed that parents use child restraints more frequently on the urban roads than on the rural roads.
Having in mind these results, one can only conclude that there is an additional factor that affects
parents’ behavior and leads to the results being the opposite of what was anticipated. That additional
factor could be the presence and control of the police, which is, as expected, more frequent on the
urban roads than on the rural roads in the area of Lazarevac. This means that parents’ decision to
use child restraints is not motivated primarily on securing their children in the vehicle, because in
that case the percent of the use would be higher on the rural roads. However, the other motif is
involved, and it is probably the wish to escape a fine from the police on the urban roads. Extremely
low percentage of child restraints use in the local community of Lazarevac, as well as the lower
percentage of use on the rural roads as opposed to those on the urban roads show that parents from
the local community of Lazarevac do not have positive attitude on the significance of child restraints
use, as well as awareness of what the essential reasons for using the child restraints are.
Based on the statistical analysis of the survey results, it is determined that it is more likely that
parents who work will have a child car seat, as opposed to those who do not. The determined
dependence is in accordance with the researches in the world which showed that the price of the
child car seats is one of the obstacles of having high percentage of child restraints use, especially for
the countries with low and middle income, such as Serbia. This issue should be significant for the
subjects from the local community who could have an impact on providing child car seats for a
group of parents who listed financial difficulties as the reason of not having a child car seat.
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Although most respondents claimed they always or almost always used child restraints, this
survey result should be taken with caution due to the method used in the research (verbal
communication) and the tendency of the respondents to provide socially preferable answers. It
should also be noted that these results are not in accordance with the results acquired by the objective
method-observation in the field. On the other hand, by analyzing answers to several other questions,
it was concluded that some of the parents did not know what the legal age limit for using child
restraints was. Some of the parents say the main reason for using child restraints is because they do
not want to be fined by the police, or the main reason for not using child restraints is because they
‘do not think it is overly important that a child uses a seat belt’. Some of them do not know which
child car seat they have in the vehicle, others say they never or rarely (32%) use seat belts for their
children (4-12), on the back seat. Also, they do not know whether the child car seat they own is
inappropriate for their child’s weight, etc. Based on the answers given, it can be concluded that
parents do not have the sufficient level of knowledge about child restraints use and do not have the
right attitudes on the significance of child restraints use, as well as the right behavior regarding the
use of child restraints.
Based on the answers of the respondents one can get an image of the involvement of the police
in the area of controlling child restraints use. Namely, even 81% out of total number of respondents
claimed they had never been checked by the police regarding the use of child restraints. Those who
were checked stated they were not checked adequately. Also, there were those who said they were
not fined by the police even though they did not have or use child restraints.

5.

CONCLUSION

Based on the results of the conducted research and the analysis of indicators, it was determined
that the state in the area of child restraints use in the local community of Lazarevac was unsatisfying.
The percent of child restraints use is extremely low, regarding both age categories examined, on the
urban roads, as well as on rural roads. The negative behavior of the parents, noted in the field, is in
accordance with the survey results, which show that parents neither have an adequate level of the
knowledge, nor right attitudes on child restraints use. Police control is on a rather low level and none
of the respondents claimed to have been fined in case of not using child restraints.
Having in mind previously described state in the area of child restraints use, it is relevant to act
systematically on this problem.
It is necessary to influence the change of the negative and to share the positive attitudes of the
parents, as well as to enlarge the level of parents’ knowledge in the area of child restraints use, which
can be accomplished by leading campaigns and organizing seminars . This way, a healthy ground
for changing parents’ behavior would be formed, which would provide their change to be permanent.
One of the precautions should be a check of the quality of conducting traffic education for children
in schools and preschools, and candidates in driving schools in the local community. The role of the
local community should be, among others, helping the realization of providing child car seats for
parents who listed financial difficulties as the reason of not having a child car seat.
Comprehensive approach to solving the problem inevitably includes the work of the traffic
police. Although the control and repression by the police to a great extent affect the behavior of
traffic participants, also, the support given by the police affects the accomplishment of the positive
results. It is necessary to put in focus of the police the use, but the proper use of child car seats
instead of just their possession.
The final outcome of the applied measures should be accomplishment of the high level of child
restraints use in vehicles, based on the knowledge, right attitudes and positive, permanently changed
behavior of the parents. Reaching such state in the area of child restraints use would mean that
children, as passengers in the vehicle safely participate in traffic, which is one of the tendencies for
any socially responsible community.
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Abstract: Assessing the current situation, the current monitoring, analyzing and comparing each
level of state traffic safety in local communities, are the initial prerequisites for the safety traffic
management. One of the most effective tools, which enable us to view and compare the conditions
in the field of traffic safety at the local community level or a region, is traffic risk-mapping. The
condition in the field of traffic safety in previous three years at the territory of Republic of Srpska
has been presented in this work, through the mapping weighted risks for the each of the
municipalities. The work results provide the scientific and professional public recognition of the
traffic safety conditions, divided by municipalities, for the period of previous three years, without
any responsibility analysis for the present condition.
Keywords: traffic safety, risk, mapping.

1.

INTRODUCTION

Traffic accidents and damages caused by the traffic accidents are recognized today as one global
problem. When we take into account the scope of the traffic safety problems, we would find the
facts which are showing that 1,3 million people lose their lives at the roads all over the world each
year. At the same time, 30-50 million people get injured. To be able to cut the number of casualties
in traffic until 2020, the United Nations General Assembly adopted the Resolution 64/255, which
declares the decade from 2010 to 2020 as the decade of Traffic safety actions. Main goal is to
stabilize and to put a stop on the increase of number of casualties. Thereafter, the actions should be
taken that would lead to decrease of this number. To be able to achieve the goals, set in the Global
plan, it is necessary for all responsible subjects in the field of traffic safety to act under a motto
“Think globally, act locally”.
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One of the most efficient tools for determining the current traffic safety conditions at a single
territory is so called risk mapping. Risk mapping enables skillful and qualitative overview of current
conditions in the field of traffic safety at a certain region, local community or the road section, which
sets a possibility for mutual comparison of results alike. Based on the risk mapping, the professional
public has information about the responsible subject, such as local communities in this case, and
their work in the field of traffic safety, which has not yet accepted the unavoidable fact that the
traffic safety can and MUST be better, managed.

2.

RESEARCH GOALS AND METHODS

2.1.

Subject and research goal

The subject of this research is a physical division of traffic accidents, i.e. their harmful
consequences for previous three years (2011-2013). Measuring the level of traffic safety is specific.
One generally adopted and accepted method does not exist. Therefore, this work deals with the
safety assessment based on the number of risk weights of traffic accidents, divided by the Centers
for Public Safety in the Republic of Srpska municipalities. Basic goal of this work is the overview
of traffic safety conditions at the local level, and their mutual correlation under Centers for Public
Safety, as well as in the individual municipalities

2.2.

Method

The research results were obtained through traffic accident analysis method. Official data issued
from the Ministry of Interior of Republic of Srpska, related to the traffic accidents (traffic accidents
with casualties, severe injured and traffic accidents with light injuries) have been used for this
analysis. To be able to have as real picture about the traffic safety as possible, divided by the Centers
for Public Safety as well as by the municipalities, all traffic accidents have been brought down to
the traffic accidents including light injuries. In other words, the risk weights used were the risk
weights (Kukic et al, 2012), 1, 13 and 99, recommended from British Ministry1 of transport. Risk
weights have been performed as following:
WNTA4 = 1*LI5 + 13*SI6 + 99*CAS7
The obtained, risk weighted traffic accident number, which was used to calculate the Public
(PWNTA - weighted number of traffic accidents per 10000 inhabitants) and Traffic Risks (TWNTA
- weighted number of traffic accidents per 1000 registered vehicles), based on the risk weights at the
level of traffic accident consequences.

PWNTA

WNTA

* 10000

Population number

TWNTA

WNTA

* 1000

No.of registered vehicles

4

WNTA (weighted number of traffic accidents)
LI (light injuries)
6 SI (severe injuries)
7 CAS (casualties)
5
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The acquired traffic accidents data (casualties, severe injured persons and light injured persons)
for the period of previous three years (2011-2013) have been processed using the method of direct
and reciprocal statistical analysis. Most important results are shown at the graphs. To be able to
compare the risk maps with the results from the region, following values concerning the risk ranking
have been adopted: (Table 1), (Kukic et al., 2012):
Table 1. Risk classes

PWNTA
to 131,8
from131,8 to 165,6
from 165,6 to 199,4
from 199,4 to 233,2
above 233,2

TWNTA
Very low:
Low
Medium:
High:
Very High

to 31,2
from 31,2 to 61,6
from 61,6 to 92
from 92 to 122,4
above 122,4

Very low:
Low
Medium:
High:
Very High

Certain limitations have been present during the research, which are above all, related to the data
about the number of inhabitants, and divided on municipalities. As it is well known, the first census
in Bosnia and Herzegovina after 1991, has been done in 2013, but the final results are not yet known.
Therefore, the data used in this research are the estimated number of inhabitants for the
municipalities’ listed.

3.

RESEARCH RESULTS

Obtained results (PPNC and TPNC) as well as the risk maps for Republic of Srpska, for the
period 2011-2013 have been shown hereafter.
250

PWNTA

200
150
2011
2012

100
50
0
2011

190

234,3

146,5

175,4

153,4

2012

168,6

183,2

156,3

146,8

148,3

2013

169,4

173,6

158,7

181,1

134,8

Figure 1. Public risk, as divided per Centers for Public Safety in Republic of Srpska (2011-2013)
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140
TWNTA
120
100
80
2011
2012
2013

60
40
20
0
2011

87,8

129,5

74,9

101,7

72,1

2012

76,9

100,2

77,5

83,7

66,0

2013

75,1

91,9

77,3

103,0

59,7

Figure 2. Traffic risk, as divided per Centers for Public Safety in Republic of Srpska (2011-2013)

Figure 3. PWNTA, as divided per municipalities in Republic of Srpska (2011)
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Figure 4. PPNC, as divided per municipalities in Republic of Srpska (2012)

Figure 5. PPNC, as divided per municipalities in Republic of Srpska (2013)
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Figure 6. TPNC, as divided per municipalities in Republic of Srpska (2011)

Figure 7. TPNC, as divided per municipalities in Republic of Srpska (2012)
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Figure 8. TPNC, as divided per municipalities in Republic of Srpska (2013)

4.

DISCUSION

The obtained results for the public risk, based upon the risk weights of traffic accident
consequences, divided per Centers for Public Safety are showing that Center for Public Safety Doboj
had the lowest results in 2011 (234,3), and is followed by Banja Luka (190) and East Sarajevo
(175,4), while the PPNC in other two centers (Bijeljina and Trebinje) was significantly lower. In
regard to the condition in 2011, the PPNC has been significantly reduced at the territory of all 5
Centers for Public Safety. Similar as in the previous year, the first two positions were taken by
Center for Public Safety Doboj (183,2) and Banja Luka (168,6), while Center for Public Safety
Bijeljinawas on the third place (156,3). Significant increase of PPNC occurred in Center for Public
Safety Bijeljina in relation to 2011. Taking the year 2013 in account, the worst situation has been
assessed on the territory of Center for Public Safety East Sarajevo (181,1), which was followed by
the Center for Public Safety Doboj (173,6) and Center for Public Safety Banja Luka (169,4). In
relation to previous year, PPNC had dropped at the territories of Centers for Public Safety Doboj
and Trebinje.
If we would observe the PPNC value shifts during three observed years, it can be noticed that
Centers for Public Safety Doboj and Trebinje have set a positive trend, in account to which, the
public risk has been dropping. Thereafter is Center for Public Safety Banja Luka, while the Centers
for Public Safety Bijeljina and East Sarajevo do have the negative trend of public risk growth.
Speaking of TPNC as divided by the Centers for Public Safety, the situation is clearer (TPNC is
more competent in relation to PPNC, because the number of registered vehicles is well-known,
unlike the number of inhabitants). Unlike the Centers for Public Safety East Sarajevo and Bijeljina,
the Centers for Public Safety Doboj, Banja Luka and Trebinje have definitely established the
positive trend for traffic risk sinking. Along with that, they have established the total of risk weights
for the harmful consequences of traffic accidents.
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To be able to assess the knowledge in the field, related to the specific local communities with
highest and lowest Public and Traffic Risk, which accordingly contribute to the negative or the
positive rating of a certain Center for Public Safety in regard to the work and results in the field of
traffic safety, the risk maps for the municipalities in Republic of Srpska have been made.
After the PPNC analysis, it can be noticed that the certain municipalities are taking the top places
in the category of unsafe roads in followed three years (high or very high risk at the roads of these
municipalities). The local communities in this group are: Jezero, Sokolac, Celinac, Pale, Laktasi and
Doboj.
Very low and Low PPNC can be considered for the following municipalities, which have had
the high level of safety on the roads in previous two years: Lopare, Mrkonjic, Banja Luka, Foca,
Trnovo, Ostra Luka, Vlasenica, Han Pijesak, Nevesinje, Knezevo, Berkovici, Visegrad and
Srebrenica.
The group of municipalities with high and very high TPNC in previous three years is: Jezero,
Sokolac, KotorVaros, Celinac, Pale, Prijedor and Doboj.
Local Communities with the TPNC at a decent level (very low and low) are as follows: Banja
Luka, Ostra Luka, Han Pijesak, Srebrenica, Visegrad and Berkovici.
If we observe the previous results carefully, we could notice the local communities with the very
high and high level related to both analyzed risks (PPNC and TPNC). Therefore, this extremely
unsafe group is consisted of following municipalities: Jezero, Sokolac, Celinac, Pale and Doboj.
Opposite to those municipalities, the local communities with very low or low level of both
analyzed risks (PPNC and TPNC) could also be singled out. This group is consisted of following
municipalities: Banja Luka, Ostra Luka, Han Pijesak, Berkovici, Visegrad and Srebrenica.

5.

CONCLUSION

The results of this work should be used to the professional public and the subject responsible for
the traffic safety on the Republic of Srpska roads, to overview the current condition of the safety
situation on the roads at the territory of Centers for Public Safety, as well as in the individual
municipalities. Insight in the document also enables the comparison of the traffic safety conditions
under the Centers for Public Safety. The emphasis should be on the obtained results, which are
pointing out the traffic safety problems in Republic of Srpska (the specific Center for Public Safety
or specific municipality). At the same time, it does not determine subject responsibility for the
current situation (if the responsibility lays on RS Roads, RS Highways, Ministry of Interior, local
communities…).
It is necessary to find the responsible entities for the current condition in the certain
municipalities and Centers for Public Safety, after the problem has been determined as it is.
Thereafter, the subjects responsible should consider a realistic goal and create the action plan, i.e. to
take the certain management measure, to be able to increase the level of traffic safety in those
municipalities which have been recognized as unsafe, and bring it closer to the safety level in those
municipalities which have the lowest traffic risk. In regard to that, the low-risk local communities
in Republic of Srpska have been recognized and isolated. The best practice in regard to the traffic
safety improvement should be studied and taken over from these municipalities.
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IMPACT OF ACCESS MANAGEMENT ON TRAFFIC SAFETY AND
LEVEL OF SERVICE
Vladan Tubi 1, Marijo Vidas2
Abstract: Roads constitute a valuable resource and a major public investment. It is essential to
operate them safely and efficiently by managing the access to and from abutting properties. Reaching
wanted efficiency and maintaining safety, needs more access control, since increased number of
connections, will have negative impact on traffic safety and road capacity. Influence of access
management has a different character to the traffic conditions on rural and urban road network, due
to divergence in traffic processes, as well as in the attractiveness of the land. The chaotic
urbanization in the immediate road environment in our country is particularly evident on state roads
and their passages through urban areas. Although the first access control rule book is from 1902,
(New Jersey, USA) number of connections, detected on our roads, is not recorded in the current
literature. For security reasons, speed limits do not match to rank of the road and highly capacitive
interurban roads are becoming sections of the city street network. Here will be displayed techniques
and guidelines that should find implementation in our conditions, as well as connection to the
binding phases of spatial planning. Also, through analyzes of the impact of access control absence,
models to quantify the security and efficiency of traffic, will be presented. In the foreign literature a
lot of attention is dedicated to the relationship between access control (number of connections) and
number of traffic accidents.
Keywords: access control, traffic safety, level of service
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1.

INTRODUCTION

Roads constitute a valuable resource and a major public investment. Every road has dual and at
the same time conflicting task: to ensure effective traffic connection and access to abutting
properties, for that reason it is necessary to balance them rationally. According to general
understanding of the functional system of roads, often is impossible to provide a high level of
service, i.e. safe and uninterrupted movement of vehicles on the roads, with optimal speed and
accessibility to the abutting locations.
Reaching wanted efficiency and maintaining safety, initiate more access control, since increased
number of connections, will have negative impact on traffic safety and road capacity.
Acording to functional classification, highways and freeways (Primary A and B road network)
provide connection of remote spatial entities, while state roads of II order and local roads should
provide sufficient access to the various facilities in the immediate vicinity of road. Influence of
access management has a different character to the traffic conditions on rural and urban road
network, due to divergence in traffic processes, as well as in the attractiveness of the land. In this
paper, special attention was devoted to issues of access control on rural two-way roads and their
sections that are near populated areas.

2.

TERMS, DEVELOPMENT AND REGULATION OF ACCESS CONTROL

Access control represents an important factor in traffic operations, based on analysis of traffic
conditions on rural roads that have a significant impact on efficiency and capacity. Terms of access
and access management still don´t have adequate treatment in our country unlike foreign literature.

2.1.

Term of access

In USA term of access is defined as driveway that vehicles using for entering or exiting private
property, which is located next to a public road. Public roads are under the direct state jurisdiction
[L. 2]. Term of access can be described as a public or private roadway, which is used primarily by
motor vehicles for the entrance or leaving a public road from adjacent private parcels [L. 3]. In
National Guidelines for Road Access Management in South Africa [L. 4] access refers to an
intersection, interchange ramp or access road that intersects or is connected to the public road.
In the literature on access and entrances to the roads, term "access point" could be found, that
generally means a point, an access place that is defined as the location of crossing a public road,
access road, or access to state or public road [L. 5]. The term of "access point" may also consider
the location of intersection of public road, street or driveway to the state road [L. 6]. Existing
legislation [L. 7] in our country provides definitions of the intersection, driveway and connector,
where the intersection is explained as area where two roads intersect or merge. Driveway enables to
the direct owner of the property, which is located next to the road, to connect with a public road.
Connection of the road with lower order with the road of higher order in our legislation is defined
as connector.

2.2.

Term of access control

In USA, access control can be explained as a limitation and regulation of public and private
access to the state or public roads, in accordance with state regulations or laws. Similarly, access
control means circumstances in which the right of access of the user or possessor of the land located
along the road is controlled by a public institution or a road manager [L. 8].
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2.3.

Term of access management

Access management is systematic control of the location, spacing, design and operations of
driveways, median openings, interchanges and street connection to a roadway [L. 9].
Usually, near to the rural roads, that have smaller AADT then urban roads, there are parcels of
large areas, so it could be concluded that accesses don`t have a big impact on the conditions in the
traffic flow. However, due to high-speed of vehicles that evolve in these sections, the safety of road
users and the normal functioning of the traffic flow, viability of a large number of access becomes
a problem.

2.4.

The transportation land use cycle

Connection between the traffic and land use is sometimes explained as a continuous cycle.
Construction or reconstruction of roads provides increased accessibility to an given area, thereby
increasing the value of land and encourages its development or redevelopment.
With that development, the growth and the need for transport services, or new access roads also
occurs, thereby creating more traffic conflicts, leading to a deterioration of conditions in the traffic
flow, therefore access roads or approaches are losing functionality. Finally, the level of services
decreases to such an extent that further improvement of the road have no effects, but the resulting
traffic problem is solved by the construction of a new transportation facility, and the cycle begins
again. Main objective of access control is to prevent or stop this cycle [L. 9]. The main elements of
this cycle are shown in Figure 1.

Figure 1. The transportation land use cycle [L. 9]

2.5.

Development of access

Strip development occurs so slowly that it is seldom viewed as a crisis until traffic problems
become severe. Development therefore is often allowed to continue in a haphazard manner until the
problems become unbearable. In our conditions for security reasons, solution is found in speed limits
that do not match to rank of the road and highly capacitive interurban roads are becoming sections
of the city street network. This problem is shown in Figure 2. Arterials that carry large volumes of
traffic are attractive locations for strip development.
Over time, residential and commercial developments, located along the arterial, continues until
strip development becomes the predominant land use pattern.
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Figure 2. Cumulative impact of roadside development over time

2.6.

Comparative analysis of legislation relating to access control

According to National Guidelines for Road Access Management in South Africa, every
connection to the road is possible only with proper authorization, issued by the responsible authority.
In this Rulebook there are explicitly stated requirements of the request for access, the deviation
from the standard of when the authorization is issued, as well as the obligations of the holder of the
authorization. Also, mentioned are obligations of responsible authority and its management on data
archiving and its control on the field.
Very interesting statement related to the connection to public road, designated by legal
legislation in USA, is that everyone has the right to connect to the road, but not on every road and
not always at the desired location. Regulations relating to access management and access control, in
various U.S. states differ in their content, but mainly are related to the conditions of approval for
connection to the public road, with the condition that connection to any road cannot be without
permission.
In our country, by the Law on Public Roads [L. 7], possibility to connect to state roads that are
under the jurisdiction of J.P. „Putevi Srbije" is defined. This law only specifies that the approval is
granted by the J.P. „Putevi Srbije", and precision requirements for issuing are not prescribed. Also,
the Rulebook of the functional classification of roads and design of roads clearly defines the
principle of providing connections between different road classes and types, and the necessary
procedures for the preparation of technical documentation for intersections and connections to public
roads, but during the implementation and exploitation, this is not respected.

3.

IMPACT OF ACCESS MANAGEMENT ON TRAFFIC SAFETY AND
LEVEL OF SERVICE

When reviewing the impacts of access control on traffic flow conditions, they are considered in
two aspects: the impact on road safety and the impact on the basic parameters of traffic flow such
as speed, flow and travel time or level of services.
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3.1.

The influence of the number of access points on level of service and traffic
flow parameters

Impact of the number of access points by commonly used manual for capacity and service levels
- HCM 2010 is directly related to the classification of two-lane roads and parameters for determining
the level of service.
In this edition of the HCM [L. 1] the three classes of two-lane highways are defined as follows:
Class I two-lane highways are highways where motorists expect to travel at relatively
high speeds. These facilities serve mostly long-distance trips or provide the
connections between facilities that serve long-distance trips.
Class II two-lane highways are highways where motorists do not necessarily expect
to travel at high speeds. Class II facilities most often serve relatively short trips, the
beginning or ending portions of longer trip.
Class III two-lane highways are highways serving moderately developed areas. They
may be portions of Class I or Class II highways that pass through small towns or
developed recreational areas.
Because of the wide range of situations in which two-lane highways are found, three measures
of effectiveness are incorporated into the methodology to determine automobile level of service. In
this paper only ATS (Average Travel Speed), that reflects mobility on a two-line highways, will be
considered. For Class I and III two-lane highways ATS represents a basic measure of LOS, and for
its determination, estimating of the FFS (VSL) (Free Flow Speed) is needed, which value depends
directly on access-point density.
This influence is manifested through the decrease of the base value of free flow speed (VSL0)
depending on the number of connections (access) per mile. Base free-flow speed is the speed that
would be expected on the basis of the facility`s horizontal and vertical alignment, if standard lane
and shoulder widths are present and there are no roadside access points. Once a basic free-flow
speed is determined, the actual FFS (VSL) may be estimated as follows:
VSL VSL 0 f bs f A
(1)
where:

VSL – free-flow speed
VSL0 – base free-flow speed
fbs – adjustment for lane and shoulder width
fA – adjusment for access-pint density (Table 1.)
Table 1. Adjustment Factor for Access-point Density[L. 1]
Access Points per Mile (Two Directions)

Reduction in FFS (mi/h)

0
10
20
30
40

0,0
2,5
5,0
7,5
10,0

In the following text, the results of the access impact to the parameters of the traffic flow will
be displayed.
The percentage of through vehicles that would be impacted at a single driveway increases as
right-turn volumes increase as shown in Table 2 [L. 10].
Table 2. Percent of Through Vehicles Impacted as Righ-Turn Volume Increases
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Right-Turn Volume
Entering Driveway
(Vehicles per hour)
Less than or equal 30
31 do 60
61 do 90
over 90

Percent of Through
Vehicles Impacted (%)
2,4
7,5
12,2
21,8

The percentage of through vehicles that would be impacted, based on unsignalizied access
spacing and a right-turn volume at each driveway of less than or equal to 30 vehicles per hour, was
as shown in Table 3 [L. 10].
Table 3. Percentage of Through Vehicles Impacted Based on Right-Turn Volume

Unsignalized Access Spacing
(m)
30
60
90
120
150

Percent of Through
Vehicles Impacted
(%)
27,3
14,7
10,0
7,6
6,2

Benefits of access control, that results in increasing of traffic volume, and maintaining of high
level of service on rural two-lane highways, based on research in Washington, D.C., USA are shown
on Figure 3.

Figure 3. Incresing in traffic volume as result of acess control [L. 10]

3.2.

Impact of access density on traffic safety

Basic researches of the effect of access control to traffic safety are focused on the question in
which extent the number of access per unit of length affects the number of accidents. Results of
research conducted in the United States and Spain are shown in the following two images.
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Figure 4. Increase in accident rate with increse of access density in USA [L. 9]
The data obtained in this and several similar studies (USA) indicate that an increase of 6 to 13
access per kilometer increases the crash rate by 30%. However, this relationship varies with
differences in road characteristics, design speed, and the size of the traffic demands on the access
and intersections. Similar research association of access density and accidents have been done in
Spain, and the results are shown in Figure 5. [L. 11]. The difference compared to the results of
research in the United States, where the ratio has a linear distribution, the ratio of the number of
access - the number of accidents in the initial part are non-linear. Direct conclusions are that there
has been an progressive increase in accidents for access density greater than 1,5.
In addition to these studies in the State of Colorado [L. 12] were investigated the accidents
caused by the vehicle maneuvers on rural roads access. Results of this study showed that their share
in the total number of accidents are even 50-60%. Based on that derived the general conclusion that,
to reduce the rate of accidents on major rural roads access number must be limited and their
appearance and construction strictly controlled. One of the results is the relationship between the
access spacing and the number of accidents (Figure 6.).

Figure 5. Effect of access density on crash rates in Spain [L. 11]

Figure 6. Impact of access density on number of accidents per km [L. 12]
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4.

ACCESS CONTROL IN REPUBLIC OF SERBIA

Studies, which were conducted in the Republic of Serbia, indicate that for the entire national
road network density of legal and illegal access are ranging from 2 to 4 access per kilometer. In the
vicinity of urban areas, the density of access is rising to a value of 40 to 50 access per kilometer, as
a result of the continuous edge construction.
Initial studies on 5 sections of DP IA2 Beograd - Lazarevac road indicated the reduction of
exploitation speeds ranging from 25 - 45 (km / h) with an inadequate level of service and
significantly increased number of traffic accidents. Decades of lack of access control and noncompliance of existing regulations turned certain parts of this road in urban sections. Minimal or no
access control, disadvantaged and inadequate service levels, reduced flow rate, an unacceptable
number of accidents, large user costs, according to preliminary research represents the general
characteristics of the 30% of the state road network in Serbia. With the introduction of the new
categorization of roads in the Republic of Serbia, or the division of state roads to roads IA, IB and
II order, the basis for the adoption of new legal provisions is created, that would clearly regulate the
roads with limited maximum number of access. Urgent actions need to be taken to the passage of
state roads through residential areas. Local community should pay attention through urban and
traffic planning to land use in the immediate surroundings of roads with a very clear goal - to protect
and increase the traffic flow and traffic safety. In addition to these - long-term measures there are
also need for a series of short-term - low cost measures with the aim of eliminating or grouping of
all "illegal" access. Figure 7. graphically shows the relationship between mobility on the main
direction and access with a connection to new proposal for categorization of roads in the Republic
of Serbia. Number of conflict points and direct intersection of primary and secondary flows on road
networks dominantly increases the risk of traffic accidents, and with lower intensity threatens the
free flow and level of service.

Figure 7. Access Function

5.

CONCLUSION

Unlike foreign experience and practices in our country, this essential element of management is
largely lost from sight at all levels, from consideration at the planning stage, through the design and
to exploitation of the road network.
The lack of rational access control is one of the important reasons for relatively poor quality of
service of the road network in our environment, manifested through the reduction of speed,
throughput, safety, etc..
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From all of this, and presented results of foreign studies, we can see the justification of the need
for research of the impact of access to safety and level of service in our conditions. Therefore, it is
necessary to conduct research that will result in a value of the impact of access density in reducing
the speed on the main route and traffic safety, and to create analytical tools for use in the methods
for the analysis of the level of services and road capacity in our conditions. As in the standard case
in the procedure for the calculation of the capacity of two-lane roads, the speed at capacity is affected
by lane width, shoulder width and directional split, there is a need to include another factor into the
form, which will represent the impact of access density. Also, the future research on impacts of the
number of access points on road safety would open, along with the previous studies, the new
science-based path for traffic engineers to with a series of rational and low-cost measures in stages
of reconstruction and rehabilitation of the existing road network significantly increase the efficiency
and traffic safety.
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IMPACT ANALYSIS OF THE TYPE OF LEFT TURN CONTROL ON
TRAFFIC SAFETY AT SIGNALIZED INTERSECTIONS IN SKOPJE
Daniel Pavleski1
Abstract: Intersections are locations of high road traffic accident concentration. In most European
countries 40 - 60 percent of the total number of road traffic accidents occurs at intersections. The
type of left turn control at signalized intersections is one of the factors which have impact on the
traffic safety level of the intersections. Three types of left turn control exist in Skopje, which are as
followed: left turns which are served in the same signal phase as the straight through movements
from the opposite direction, left turns which are served in a separate phase and left turns which are
served as a combination of the two previous types of left turn control. In this paper, data analysis of
road traffic accidents occurring at certain signalized intersections will be performed and their
relationship with the different types of left turn control will be analysed in order to identify their
impact on road traffic safety at signalized intersections.
Keywords: Left Turning, Intersection control, Traffic accident, Traffic safety

1.

INTRODUCTION

Intersections are areas of concentrated conflicting crossing, merging and diverging traffic flows
that can impact of number and severity of road traffic accidents. A conventional four leg intersection
has a total of 32 points of conflict between various through and turning movements (Azad et al,
2013). Left turn manoeuvres are frequently recognized as highly problematic operational elements
(Machemehl et al, 1983).
The type of left turn control at signalized intersections is one of the factors which have impact
on the traffic safety level of the intersections. Three types of left turn control exist in Skopje, which
are as followed:
Permissive left turn control: left turns which are served in the same signal phase as the straight
through movements from the opposite direction,

1

Head of Unit for road markings, traffic signs & signals, Pavleski Daniel, B.Sc. Traffic Eng , City of Skopje Traffic department, Ilinden blvd N.82, Skopje, R. Macedonia, daniel.pavleski@skopje.gov.mk.
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Protected left turn control: left turns which are served in a separate phase and
Permissive/protected left turn control: left turns which are served as a combination of the above
two types of left turn control.
Selection of the type of left turn control is normally based on the volumes of left turn vehicles,
cross product of left turn and opposing flow, intersection geometry, speed and accident history.
In this paper, data analysis of road traffic accidents occurring at certain signalized intersections
will be performed and their relationship with the different types of left turn control will be analysed
in order to identify their impact on road traffic safety at signalized intersections.

2.

METHODOLOGY

Ten four-leg signalized intersections were selected for this research. For each signalized
intersection data analysis of road traffic accidents will be performed and their relationship with the
type of the left turn control will be analysed in order to identify an impact on road traffic safety.
The ten selected intersections for this research and the type of the left turn control are specified
in Table 1, while their location in Skopje is shown in Figure 1.
Table 1. Selected intersections and type of left turn control

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.

Intersection
Hristijan Todorovski – Karpos blvd / 2-ra
Makedonska brigada str.
Partizanski odredi blvd / 8-mi Septemvri blvd
Aleksandar Makedonski blvd / 16-ta
Makedonska brigada str.
Ilinden blvd / St Kliment Ohridski blvd
Partizanski odredi blvd / Bledski dogovor str.
Mitropolit Teodosij Gologanov str. / 8-mi
Septemvri blvd
11-ti Oktomvri sr. / Dame Gruev str.
Goce Delcev blvd / Krste Petkov Misirkov blvd
3-ta Makedonska brigada blvd/ Srbija blvd
Partizanski odredi blvd / Angel Dinev str.

Major street

Minor street

Permissive

Permissive

protected

protected

protected

Permissive

protected
protected

Permissive
Permissive

Permissive

Permissive

Permissive/protected
protected
protected
protected

Permissive
protected
Permissive
Permissive

Two intersections have protected left turn on both major and minor streets, two intersections
have permissive left turn on both major and minor streets, five intersections have protected left turn
on the major street and permissive left turn on the minor street while one intersection has
combination of permissive/protected left turn on the major street and permissive left turn on minor
street. This mean that in total will be analysed: eleven protected left turns, eight permissive left turns
and one permissive/protected left turn.
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Figure 1. Location of selected 10 intersections in Skopje
The traffic accident data for selected intersections were collected from reports of Ministry for
internal affairs and summarised in Table 2. Number of left turn vehicle-vehicle accidents with injures
and total number of accidents with injures are considered, while left turn vehicle-pedestrian
accidents are not considered. Traffic accident data for year 2010 are obtained.
Table 2. Traffic accidents for year 2010
of
intersection
1
2
3
4
5
6
7
8
9
10
Total

Left turn traffic accident
Major street
Minor street
3
3
0
0
0
2
0
3
0
2
1
3
1
1
0
0
0
1
0
1
5
16

Total left turn
traffic accident
6
0
2
3
2
4
2
0
1
1
21

Total
12
8
8
7
5
4
4
5
5
5
53

The volume data were collected from City of Skopje while annual average traffic (AADT) for
each intersection was available for 2010 only. According the reports of Ministry for internal affairs,
the cause for all left turn traffic accident (21 in total), was not given right of way.

3.

RESULTS
For each intersection, the total and left turn accident rates are calculated and shown on Figure 2.
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Figure 2. Total and Left turn accident rate at selected 10 intersections in Skopje
The Figure 2 shows that the intersections with permissive left turn control on both major and
minor streets have a highest left turn accident rate while the intersections with protected left turn
control on both major and minor streets have lowest left turn accident rate. The intersections with
protected left turn on the major street and permissive left turn on the minor street have lower left
turn accident rate than intersections with permissive left turn control on both major and minor streets,
but higher than intersections with protected left turn control on both major and minor streets.

Accidents/milion vehicles

Left turn accident rate
0,250
0,200
0,150

Permissive
Protected

0,100

Permissive/Protected
0,050
0,000
0

1

2

3

4

Figure 3. Left turn accident rate vs. type of left turn control
The figure 3 shows that protected left turn control has lower left turn accident rate than
permissive left turn control and combined permissive/protected left turn control.
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Figure 4. Average left turn accident rate vs. type of left turn control
The figure 4 shows that protected left turn control has lowest average left turn accident rate
while the permissive left control has highest average left turn accident rate. Combined
permissive/protected left turn control has lower average left turn accident rate than permissive left
turn control but higher average left turn accident rate then protected left turn control.

4.

DISCUSSION

Left turn operation significantly affects the safe and efficient operation of signalized
intersections. The appropriate type of left turn control will result in reducing traffic delay, improving
traffic flow and decreasing accident rate. Left turn traffic is major source of conflicts at intersections.
Protected left turn has the drawback of increasing delay for left turning vehicles because vehicles
which turning left have to wait for a green light (protected turn) even though there may be gaps in
the opposing traffic stream. While protected left turn reduces the number of left turn accident, it may
increase the number of rear end accidents (Maze et al 1994).
Left turning vehicles may turn in front of opposing traffic, resulting in left turn accidents.
Permissive left turn reduces intersection delay at the cost of increasing accidents. In comparison to
protected left turn permissive/protected left turn decrease the delay but it also increase number of
left turn accidents. Generally, permissive/protected left turn is safer then permissive only left turn.
When traffic volumes are low, left turning vehicles find gaps in the opposing traffic and make
left turn. High traffic volumes on the opposing approach makes it harder for left turning traffic to
find gaps to complete the left turn manoeuver and long delays sometimes result in drivers making
dangerous manoeuvres which may lead to accidents.
In case of permissive left turn control, the drivers which turning left at intersection are not
informed that have to give yield of the vehicles from opposite direction which go straight. Changing
from permissive to protected left turn control could lead to elimination of left turn traffic accidents.
In several countries (USA, Canada, Germany, Switzerland, etc.), flashing yellow arrow is used
to indicate permissive left turn and inform the drivers which turning left that have to give yield of
the opposing traffic. The flashing yellow arrow which is used in USA is shown in figure 5, while
the flashing yellow arrow which is used in Germany is shown in figure 6.
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Figure 5. Flashing yellow arrow for permissive left turn control in USA (MUTCD, 2009)

Figure 6. Flashing yellow arrow for permissive left turn traffic control in Germany (Brian`s
guide,2010)
In NCHRP report 493 (Brehmer et al, 2003), it was found that drivers who saw flashing yellow
arrow permissive left turn indication for the first time might not be able to understand flashing
yellow arrow very well, which resulted in left turn accident at some intersections. The potential
solution of the problem was to use supplemental signing. The supplemental signing is not warranted
with flashing yellow arrow display. Use of supplemental sign is optional.
A more in-depth study of the flashing yellow arrow indication conducted in 1990 compared the
accident statistics at 35 intersections with flashing yellow arrows in Zurich, Switzerland and St,
Gallen, Germany. According this study the traffic signals with the flashing yellow arrow led to a
significant accident reduction at the 35 intersections (Brehmer et al, 2003). The last researches in
USA also shown, that using of flashing yellow arrow to indicate permissive left turn may reduce left
turn accidents at intersection with permissive left turn control (Lombardi, 2011).
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Figure 7. Flashing yellow arrow with supplemental sign “Left turn yield on flashing yellow
arrow” in USA

5.

CONCLUSION

This paper evaluates relationship between the road traffic accidents and the type of left turn
control in order to identify their impact on road traffic safety at 10 signalized intersections in Skopje.
The results show that protected left turn control has lower left turn accident rate than permissive
left turn control and combined permissive/protected left turn control. In comparison to protected left
turn permissive/protected left turn decrease the delay but it also increase number of left turn
accidents. Generally, permissive/protected left turn is safer then permissive only left turn. While
protected left turn reduces the number of left turn accident, it may increase the number of other type
of accidents. Changing from permissive to protected left turn control could lead to elimination of
left turn traffic accidents.
This not means that permissive left turn control has to avoid and the protected left turn to use
only. This means that the signalling for left turn has to be improved. The best practise recommend
using of additional signals like flashing yellow arrow to indicate permissive left turn control.
According the study conducted in 1990, the traffic signals with the flashing yellow arrow, led to
a significant accident reduction. Using of flashing yellow arrow to indicate permissive left turn may
reduce left turn accidents and to improve traffic safety at signalized intersection with permissive left
turn control.
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ACTIVITIES LOCAL COMMUNITIES IN IMPLEMENTATION
MEASURES FOR TECHNICAL REGULATION PEDESTRIAN SAFETY
IN URBAN AREAS
Osman Lindov1, Adnan Omerhodži 2, Samir Džaferovi

3

Abstract: Pedestrians as a specific group of traffic participants are part of the most vulnerable traffic
participants, which should be given special attention in terms of safety. Due to specific way of their
participation in traffic, safety aspects involve the provision of adequate transport infrastructure.
Another unavoidable factor in the safety of pedestrians in urban areas is traffic culture. In this paper,
the role and importance of the local community in terms of increasing pedestrian’s safety in urban
areas and safe movement of pedestrians on walking trails is presented. A methodology of designing
safe movement of pedestrians on walking trails is presented on the example of implementation in
the area of Sarajevo City.
Keywords: pedestrians, safety, pedestrian crossings

1.

INTRODUCTION

Rapid urbanization which leads to an increase in the urban population, a rapid increase in the
number of vehicles, increasing needs and requirements for the movement of all road users, had the
effect of increasing risk, increase the conflict points and zones, and increase the number of traffic
accidents on roads in urban areas.
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Annually, about 1.3 million are killed in traffic accidents in the world (over 3,000 each day),
from which about 40,000 people in the European Union, (Archer, 2007; World Health Organization,
2011). Nearly half (46%) of fatalities on the roads of the world are concerning vulnerable groups:
pedestrians, cyclists and motorcyclists (World Health Organization, 2012). The 1996, more than
9,400 pedestrians and cyclists where killed in the EU, which accounted for about 22% of the total
number of fatalities (Šimunovi , et al, 2013:2).
Suffering of pedestrians in traffic is a result of lack of culture in traffic, inadequate infrastructure,
lack of signage, inadequate education both of pedestrians and of other traffic participants who
contribute to incidents. Education of all road users and the way of behavior, as well as the realization
that a small error in traffic can be fatal, can greatly reduce the suffering of pedestrians.
Traffic culture as an integral part of everyday life in urban areas is a particularly important
condition for increasing the safety of pedestrians as vulnerable road users in urban areas. Culture in
road traffic create interrelationships between all road users, communication in traffic, and adjust
traffic to men and men to the traffic (Lindov, 2008:14).
The requirement for the implementation and effectiveness of educational measures and traffic
culture are the organizational and planned measures which include the construction of an adequate
transport infrastructure that will serve the safety of pedestrians.

2.

ANALYSIS OF THE CURRENT SITUATION AND METHODS OF
SOLVING THE PROBLEM

The problem treated in this paper refers to the need to increase the safety of pedestrians as
vulnerable traffic participants in the urban area of Sarajevo. In that process, or methodology from
the problem identification to the solution implementation, the key players were the local community,
the municipality of Novo Sarajevo, in cooperation with the Ministry of Traffic of the Sarajevo
Canton, and the Directorate for Roads of the Sarajevo Canton. Figure 1 shows the framework scheme
of the implementation methodology of measures for technical regulation and safety of pedestrians
in urban areas.

Figure 1. Framework scheme of the implementation methodology of measures for technical
regulation and safety of pedestrians in urban areas
Identification of the problem, or need to take an appropriate measures to improve the safety of
pedestrians in the analyzed sites, occurred immediately after the implementation of a road
improvement project within the scope and jurisdiction of the Ministry of Traffic of the Sarajevo
Canton, and the Directorate for Roads of Sarajevo Canton.
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The Ministry of Traffic of the Sarajevo Canton, and within its jurisdiction The Directorate for
Roads of Sarajevo Canton planned and carried out the ended transversal (Topal Osman Paša street)
and IVth transversal (Azize Ša irbegovi street). These transversal roads are part of the primary road
network of the Sarajevo Canton, which is under the responsibility of the Directorate for Roads of
Sarajevo Canton, while the territory belongs to the municipality of Novo Sarajevo. Figure 2 presents
the spatial distribution of the mentioned transversals and position of listed bridges
(http://wikimapia.org/#lang=en&lat=43.851079&lon=18.386006&z=18&m=b&search=sarajevo,
15.02.2014.). Figure 3, shows the situation and applied solution after the restoration and
reconstruction of the bridge on the IIIrd transversal, (Topal Osman Paša
street).(http://www.novosarajevo.ba/stream/press/index.php?pid=4054&sta=3, 20.01.2014.)

Figure 2. Spatial distribution of the analyzed transversals and position of the bridges

Figure 3. Conditions and solutions applied after the restoration and reconstruction of the
bridge on the IIIrd transversal, Topal Osman Paša street
Right next to the river Miljacka a footpath meant for pedestrians is located, in the Aleja Lipa
street, which is often used as a route for cyclists, because of the lack of bike lanes, and this footpath
is intersecting these three transversals right next to the bridges. The analysis of the current situation
stated that the footpath Aleja lipa street is one of the most loaded street in the municipality of Novo
Sarajevo when it comes to pedestrian flows.
Based on the above, the appropriate authorities of the Municipality of Novo Sarajevo in order
to maintain continuity of pedestrian flows in the Aleja lipa street, sent a request to the Directorate
for Roads of the Sarajevo Canton for adequate marking of pedestrian crossings at the intersection of
Aleja lipa street with analysed transversals (Figure 4.).
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Figure 4. Position of intersection footpaths in the Aleja lipa street with analyzed transversals

Figure 5. An example of inadequate and improper passing of the pedestrian crossing at the
intersection of the IIIrd transversal (Topal Osman Paša street) with footpath in the Aleja lipa
street
After the Directorate for Roads of the Sarajevo Canton has received the mentioned requirements
for adequately marking of the pedestrian crossings at the analyzed locations, all necessary
documentation was designed and prepared and forwarded to the Ministry of Traffic of the Sarajevo
Canton, to issue an approval of the proposed solution. After that, the Ministry of Traffic and the
Directorate for Roads of the Sarajevo Canton prepared and produced additional documents
necessary for the issuance of the approval of the proposed solution for marking of the pedestrian
crossings. The mentioned additional technical documentation implied the feasibility analysis of
marking of the pedestrian crossings, and placing traffic lights for pedestrian crossings. Figure 5,
shows an example of inadequate and improper passing of pedestrian crossing at the intersection of
the IIIrd transversal (Topal Osman Paša street) with the footpath in the Aleja lipa street, while Figure
6 shows the micro location of the analyzed intersections.
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Figure 6. Display of the micro location of requirements for the marking of the pedestrian
crossing at the intersection of the IIIrd transversal (Topal Osman Paša street) with footpath in the
Aleja lipa street

3.

THE RESULTS OF THE JUSTIFICATION ANALYSIS

The basic objective of developing additional technical documentation, and the intention of the
investors was, that, prior to the implementation of traffic lights and pedestrian crossings marking,
for each of the analyzed locations, reports with detailed justification were developed.
According to the project assignment of for the report, it was necessary to capture traffic flows
both for motor vehicle traffic and for pedestrian traffic, during a representative working day and on
weekends during the period 7-23 hours. Based on the flow parameters the justification and purpose
of establishing a traffic light pedestrian crossings was to be determined. In accordance with the
project task, the prevailing regulations are taken into account for placement and arrangement of
pedestrian crossings, including:
General criteria (conditions and requirements for connecting of pedestrian flows);
Local criteria (number of crossings and the way of crossing);
Traffic criteria (number of vehicles, the number of pedestrians, speed, load, type of
traffic, type of road);
Safety criteria (selection of a certain type of pedestrian crossing);
Technical criteria (traffic signalization, landscaping footpaths and pedestrian areas for
waiting, adequate lighting, etc.) (Guidelines for the design, construction, maintenance
and supervision of roads, Volume I - Section 1 - Part 4).
Figure 7 shows the scheme of motor vehicle traffic flows crossing the IIIrd transversal (Topal
Osman Paša street) and pedestrian flows in the Aleja lipa street, separately presenting the approaches
and directions of movement of motor vehicles and pedestrians on the analyzed intersection.
After the fieldwork and recording of traffic, an analysis of traffic flows was performed for the
purpose of evaluating and comparing the data with the given criteria necessary for the justification
of marking and traffic lighting of the pedestrian crossings. Figure 8, shows the traffic load of motor
vehicle traffic and pedestrian flows by direction, of peak hours (Monday 7-8 pm) at the intersection
of IIIrd transversal (Topal Osman Paša street) with the footpath in the Aleja lipa street. (Lindov,
2013a:13).
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Figure 7. Scheme of motor vehicle traffic flows crossing the IIIrd transversal (Topal Osman
Paša street) and pedestrian flows in the Aleja lipa street

Figure 8. Traffic load of motor vehicle traffic and pedestrian flows by direction, of peak hours
(Monday 7-8 pm) at the intersection of III transversal (Topal Osman Paša street) with footpath in
the Aleja lipa street

4.

DISCUSSION OF THE CONDUCTED JUSTIFICATION ANALYSIS AND
EVALUATION ACCORDING TO THE GIVEN CRITERIA

In accordance with the project task, respecting the applicable regulations, and the criteria for
setting up and designing pedestrian crossings, an analysis of the results of field recording traffic was
performed. Considering the minimum value of relationships and hourly flow of motor vehicles and
pedestrians, it is reasonable to mark the pedestrian crossing at the analyzed intersection of IIIrd
transversal (Topal Osman Paša street and footpaths in Aleja lipa street. (Guidelines for the design,
construction, maintenance and supervision of roads, Volume I - part 1 - Part 4).
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The analyzed cross road consists of four lanes (two lanes in each driving direction), and the total
roadway width is approximately 12 meters. Taking into account the aspect of safety of pedestrians
while crossing the road at the analyzed location and analyzing the available options of different
categories of pedestrians, or ways of moving, the data analysis was performed at the project location.
The analysis was performed for the purpose of evaluation and justification of traffic lights in the
crosswalk at the analyzed location or intersection.
According to the regulations in Bosnia and Herzegovina, and Guidelines (Guidelines for the
design, construction, maintenance and supervision of roads, Volume I - Section 1 - Part 4) the
recommended criteria for a controlled pedestrian crossing light signs, are including:
volume of motor vehicle traffic above 2,000 vehicles / h "peak hour" and during
regular pedestrian traffic;
V85 must be less than 70 km / h;
The distance from the nearest pedestrian crossing must be greater than 40 m.
Based on these criteria, the alternatives were evaluated, and the justification of traffic lights at
the intersection of IIIrd transversal (Topal Osman Paša street) and the footpaths in the Aleja lipa
street stated the following (Lindov, 2013: 15):
As is the intersection of IIIrd transversal (Topal Osman Paša street) and pedestrian
flows in the Aleja lipa street carry hourlymotor traffic around 2,021 (vehicles / h), the
first of the recommended criteria for pedestrian crossing traffic lights is filled;
The speed of movement of motor traffic in the given section is around 50 (km / h),
therefore, the second recommended criteria for pedestrian crossing traffic lights is
filled;
The distance from the nearest pedestrian crossing is greater than 40 meters, and fulfills
the third criterion recommended for pedestrian crossing traffic lights.
After developing additional technical documentation, that confirmed the justification of marking
and traffic lighting of pedestrian crossings on the analyzed intersections, the implementation of the
proposed solutions was carried out in the field. Also sound signalization was implemented to
facilitate the movement of people with visual disabilities. Figure 9, shows the situation in the
analyzed intersection of the IIIrd transversal (Topal Osman Paša street) and the footpaths in Aleja
lipa street, after the implementation of the proposed solutions of marking and traffic lights of the
pedestrian
crossing
(http://www.novosarajevo.ba/stream/press/index.php?pid=4227&sta=3,
15.02.2014.).

Figure 9. Implemented solutions of marking and traffic lighting of the pedestrian crossing at the
intersection of the IIIrd transversal (Topal Osman Paša street and footpaths in Aleja lipa street)
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5.

CONCLUSION

The risk for pedestrians by kilometer is nine times higher than the risk of vehicle users by
kilometer. Based on available statistics of traffic accidents and their consequences in Bosnia and
Herzegovina, the safety of pedestrians as vulnerable traffic participants is at a low level. One of the
main reasons of such situation is the lack of adequate transport infrastructure that will serve to
protect the safety of pedestrians.
In the past, traffic planners were mostly oriented to improve the mobility and flow of motor
vehicles, and no attention was paid to safety and accessibility for pedestrians and other vulnerable
traffic participants. Lately, traffic planners besides solving the problems of mobility and
accessibility, are more and more paying attention to traffic safety in the cities, especially with
growing awareness of the problem of safety of pedestrians and traffic infrastructure adapted to their
needs.
The example presented of problem identification, application of procedures and methodologies,
proposal and implementation of the solutions demonstrate ways to improve the safety of pedestrians
and their involvement in traffic in urban areas.
The realization of the pilot project described in this paper and the implementation in the field,
influenced the launch of a series of similar activities and new projects in the field of security and
protection of pedestrians in the above local community-municipality. The methodology of
implementation measures for the safe movement of pedestrians, which has been described in this
paper can serve local communities as the basis for the implementation of these and similar solutions
which are related to traffic safety and serve all the traffic participants in an urban area.
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ANALYSIS OF TRAFFIC ACCIDENT PATTERNS OF PUBLIC
TRANSPORT BUSES IN SKOPJE - CASE OF JSP "SKOPJE"
Nikola Krstanoski1, Ile Gjorgievski2
Abstract: The public transport in Skopje is very important part of the city's transport system.
Therefore, the analysis of its traffic safety record must be considered as part of any strategy for
improvement of the traffic safety at both levels: the city' transport system, as well as the public
transport company. In this article, the authors focus on traffic accidents in which the vehicles of the
public transport company JSP "Skopje" have been involved. The analyzed data cover the period of
April 2010 to April 2013. These traffic accidents have been analyzed by location of occurrence, time
of the day, type of third party involved, who caused the accident and the type of accident in terms
of point of contact. Based on the results of the analysis, a set of recommendations aimed at reduction
of public transport vehicle traffic accidents, has been developed.
Keywords: Public transport safety, accident analysis

1.

INTRODUCTION

The concern about the high negative impact of traffic accidents has become an important issue
for many societies, today. Given the relatively high number of accidents in Skopje in recent years,
well defined strategy and actions are needed in order to address this problem. The public transport
in Skopje is very important part of the city's transport system, so the analysis of its traffic safety
record must be included into both: the strategy for improvement of the overall traffic safety in
Skopje, as well as to the plan for traffic safety improvement at the level of transport operator.
In this article, the authors focus on traffic accidents in which the vehicles of the public transport
company JSP "Skopje" have been involved.
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2.

THE BACKGROUND - GENERAL DATA ABOUT THE CITY, ITS
PUBLIC TRANSPORT SYSTEM AND JSP "SKOPJE"

Skopje is the capital city of Republic of Macedonia and it is a home to 506 926 inhabitants,
according to the Census data from 2002. Skopje has an area of 1818 km2.
The city has organized public transport system based on the bus mode of transport. The public
transport service has been provided by three operators: The public transport company JSP "Skopje",
and two associations of private operators - "Sloboda prevoz" and "Makekspres prevoz", who entered
the public transport market after its deregulation in 1989.
The dominant and the most important operator is the Public transport company JSP "Skopje".
In terms of number of lines, JSP "Skopje" covers about 85% of the public transport market.
In 2012 the public transport system in Skopje carried 68.270.000 passengers per year, of which
52.235.000 passengers were transported by JSP "SKOPJE". This represents about 76,5% of the total
number of passengers.
The data on the vehicle fleet owned by JSP "Skopje" is given in Table 1.
Table 1. Vehicle fleet of JSP "Skopje" (as of 31.12.2012)
Make

Standard bus

Sanos
Ikarus
LAZ (Ukraine)
Yutong (China)
Minibus (Zastava, Yutong)
TOTAL

136
11
80
216
26
469

Articulated
bus
56
8

64

Total
192
19
80
216
26
533

Average age
(years)
19,92
24,14
1,55
0,69
4,86

Finally, some basic operational data as reported in the "Financial report - 2012" of JSP "Skopje"
are given in Table 2.
Table 2. Selected operational results of JSP "Skopje" in 2012
Total number of vehicles
Average number of available buses per day
Average number of buses in operation per day
Average number of buses in operation per working day
Total number of kilometers per year
Total number of hours in operation per year
Average commercial speed (km/h)
Total number of passengers per year

3.

533
309
201
240
17.333.000
902.575
19,2
52.235.000

METODOLOGY

In order to meet the objectives of this analysis, the authors collected data on all traffic accidents
in which the vehicles of JSP "Skopje" have been involved over the period of April 2010 to April
2013. During this period there had been 786 such accidents. The data came out from the police
reports and internal company reports on traffic accidents (http://www.jsp.com.mk/dokumenti,
15.01.2014.).
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The traffic accidents have been analyzed by location of occurrence, time of the day, type of third
party involved, who caused the accident and the type of accident in terms of point of contact.
The basic statistical analysis has been then expanded with cross-data analysis. The statistical
analysis of combinations of different accident attributes has helped to discover a number of
important relations between those attributes.

4.

STATISTICAL ANALYSIS OF THE DATA

The data on the number of traffic accidents in which the vehicles of JSP "Skopje" has been
involved over the period from 2000 to 2012, show that in average there has been 263 such accidents
per year. Out of those 263 traffic accidents, in average about 60 (or 22,6%) have been caused by JSP
"Skopje" drivers, 159 (or 60,4%) by other participants, and about for about 44 (or 17%) the guilty
party has not been determined.
The trend of traffic accidents over the last 12 years is shown in Figures 1 and 2.

Number of traffic accidents
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Figure 1. The number of traffic accidents in which the vehicles of JSP "Skopje" has been involved
over the period from 2000 to 2012
Out of total number of traffic accidents in Skopje, in average JSP "Skopje" buses are involved
in about 12% of the accidents, while the percentage of accidents caused by JSP "Skopje" drivers is
only about 2,5%.
The general picture about the average daily occurrence of accidents and the number of injured
and deceased people in those accidents, can be seen from Table 3.
Table 3. Traffic accidents with JSP "Skopje" buses per day and per vehicle and the number of
injured and deceased people
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Figure 2. Number of traffic accidents and its distribution by the party that caused them

4.1.

Analysis of the accidents by the time of the day

The distribution of the number of traffic accidents with the participation of JSP "Skopje" buses
by hour of the day is shown in Figure 3. In the same figure, the number of accidents caused by JSP
"Skopje" drivers are also presented.
The distribution of accidents per hour of the day strongly corresponds to the hourly pattern of
general traffic volumes on the streets of Skopje. The morning peak hour from 8 to 10 and the
afternoon peak hours from 12 to 18 is the time with the greatest traffic volumes and the greatest
number of accidents with participation of JSP "Skopje" buses.
The figure 4 shows the percent of accidents out of the total number for each hour of the day
caused by JSP "Skopje" drivers.
If the data for the early morning hour is dismissed due to the small number of accidents, it appears
that more accidents have been caused by JSP "Skopje" drivers in the late morning hours (9 to 11h) and
early evening hours (17 to 18 and 19 to 20 h).

4.2.

Who has been the other participant into the traffic accident?

The traffic accidents may involve different participants. The distribution of accidents by the
second participant is given in Table 4.
From table 4 it can be seen that understandably, by far, the greatest number of accidents involves
the private cars (72,77%). However, it is interesting to notice the significant number of accidents
with commercial vehicles (8,27%), other private public transport bus (5,98%), and other JSP bus
(4,96%).
When the accidents caused by JSP "Skopje" driver are considered, it is clear that the highest
percentages occur in case of accident with other JSP bus, at terminus or crash into an object. But, it
can be noticed that high percentage of guilt of JSP drivers also comes out in accidents with
passengers (80%) and pedestrian and bicycles (50%).
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Figure 3. Number of accidents with JSP buses and number of accidents caused by JSP drivers per
hour of the day (April 2010 to April 2013)
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Figure 4. Percent of accidents caused by JSP "Skopje" drivers for each hour of the day
Table 4. Distribution of accidents with JSP buses by the other participant
The other participant
JSP Bus
Bicycle
Combi
Motorcycle
Terminus
Static object
Passenger
Pedestrian
Private UT Bus
Construction vehicle
Commercial vehicles
Private car
TOTAL

No. of
accidents
39
8
12
8
1
21
5
2
47
6
65
572
786

%
4,96
1,02
1,53
1,02
0,13
2,67
0,64
0,25
5,98
0,76
8,27
72,77
100

Caused by JSP
driver
39
4
4
2
1
16
4
1
16
1
12
180
280

%
100,00
50,00
33,33
25,00
100,00
76,19
80,00
50,00
34,04
16,67
18,46
31,47
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4.3.

Who caused the accident?

An important information about the traffic accidents with participation of JSP "Skopje" buses is
the one about the party that caused the accident. The data on this is given in Table 5. From these
data, it can be seen that about 50% of all accidents have been caused by the drivers of private cars.
About 35% of accidents have been caused by JSP drivers. Other significant percentages are those
for the accidents caused by commercial vehicle drivers (6,87%) and drivers of private public
transport buses (3,94%).
Table 5. Distribution of accidents by the guilty party
Who caused the accident?
Bicyclist
JSP Skopje driver
Combi driver
Motorcyclist
Car driver
Driver of private UT bus
Driver of tractor or construction vehicle
Driver of commercial vehicle
Passenger
Pedestrian
Unknown

4.4.

Number of accidents
4
280
8
6
392
31
5
53
1
2
4
786

%
0,51
35,50
1,02
0,76
49,87
3,94
0,64
6,87
0,13
0,25
0,51
100%

Analysis of traffic accidents by location and type

The highest percentage of accidents happened while moving into traffic lane (21,76%), followed
by accidents in zone of bus stops (16,16%), accidents while changing traffic lanes (12,98%) and
accidents at intersections controlled by traffic lights. (Table 6).
Table 6. Distribution of accidents by location and type

Garage
Entering traffic lane
Bus stop
Pedestrian crossing
Moving into the traffic lane
Row of vehicle waiting at traffic light
Traffic cycle
Terminus
Rail crossing
Going around vehicle or an obstacle
Changing traffic lanes
Overtaking
Passing each other
Intersection controled by traffic signs
Intersection controled by traffic lights
Intersection controled by policeman
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No. of
accidents
11
4
127
18
171
16
14
22
1
38
102
15
71
74
99
3
786

%
1,40
0,51
16,16
2,29
21,76
2,04
1,78
2,80
0,13
4,83
12,98
1,91
9,03
9,41
12,60
0,38
100,00

Caused by
JSP driver
11
2
29
15
58
11
3
22
0
23
29
1
22
15
39
0
280

%
100,00
50,00
22,83
83,33
33,92
68,75
21,43
100,00
0,00
60,53
28,43
6,67
30,99
20,27
39,39
0,00
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When accidents caused by JSP drivers for each specific location are considered, the high
percentages are obvious in case of accidents at garage and terminus. However, it is notable that great
number of accidents caused by JSP drivers happened at pedestrian crossings (83,33%), while going
around vehicle or other obstacle (60,53%), while entering traffic lane (50%) and at intersections
controlled by traffic lights (39,39%)

4.5.

Analysis of traffic accidents by point of contact

The point of contact regarding the JSP "Skopje" bus involved in a traffic accidents, has also been
considered. The collected data is presented in Table 8.As it can be seen from the table, the highest
percentage of point of contact is the "front left" (23,54%) and "front right" (16,54%). Then follow
the "right side" (12,34%) and "direct rear" (11,07%).
Table 7. Distribution of accidents by point of contact
Point of contact
No. of accidents
%
Caused by JSP drivers
%
right side
97
12,34
42
43,30
left side
72
9,16
27
37,50
right back side
45
5,73
23
51,11
left back side
32
4,07
11
34,38
direct rear
87
11,07
22
25,29
direct front
62
7,89
39
62,90
front left
185
23,54
36
19,46
rear left
67
8,52
17
25,37
front right
130
16,54
60
46,15
rear right
0
0,00
0
0,00
front upper
1
0,13
1
100,00
other
8
1,02
2
25,00
TOTAL
786
100,00
280
Given the number of accidents of certain type, the percentage of those caused by JSP drivers is
somewhat different. The JSP "Skopje" drivers were guilty mostly in accidents with point of contact
"direct front" (62,9%), "right back side" (51,11%), "front right" (46,15%) and "right side" (43,30%).

5.

DISSCUSION OF THE RESULTS AND CONLUSIONS

The data on the number of traffic accidents with participation of buses of the public transport
company JSP "Skopje" over the last 12 years, show relatively good traffic safety record. Out of total
number of traffic accidents in Skopje, in average JSP "Skopje" buses are involved in about 12% of
the accidents, while the percentage of accidents caused by JSP "Skopje" drivers is only about 2,5%.
In average, there have been 0,72 accidents per day, or 1,25 accidents per bus of the JSP "Skopje"
vehicle fleet. Also, the number of accidents with serious injuries and deaths has been very small. In
average, there have been about 29 people with injuries per year and 1,5 deaths per year. Basically,
vast majority of traffic accidents with participation of public transport buses were accidents with
only material damage, often of small scale.
Detailed analysis of the traffic accident patterns can help to develop more efficient measures for
improvement of traffic safety.
The analysis of distribution of accidents by time of the day shows strong relation with the general
traffic volumes. The number of accidents increases during the peak hours of the day. When the
number of accidents caused by JSP "Skopje" drivers are considered, it appears that somewhat higher
percentages are found during the late morning and afternoon hours. These are the times near the end
of the driver's shift, so some influence of driver fatigue and reduced concentration can be contributed
as a factor for higher occurrence of accidents.
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Regarding the second party involved into the accident, it is understandable that private cars are
the most frequent participant in about 73% of the accidents or total of 572 accidents during the
period of analysis. Out of these 572 accidents, only 180 were caused by the JSP drivers. Majority of
them were caused by car drivers. Most frequent causes of accidents in this case are: disrespect of
the right-of-way of urban public buses, disrespect of the priority at intersections, at bus stops and
while changing the traffic lanes.
Accidents that were caused by JSP drivers mostly happened while moving in traffic lanes, at bus
stops and while changing traffic lanes. It is interesting to notice that about 6% of accidents involved
public transport buses of the private operators and about 5% of accidents were accidents between
JSP "Skopje" buses. Most of these accidents between public transport buses occurred at bus stops
and while changing traffic lanes. Some of the accidents between JSP "Skopje" buses happened in
the company's garage. This accidents to some extent maybe explained by the lack of space capacity
of the garage due to the significantly increased vehicle fleet after 2010.
Out of 786 analyzed accidents, about 35% were caused by JSP "Skopje" drivers, while the other
65% were caused by the other participant.
When the accidents caused by JSP "Skopje" driver are considered, it is clear that the highest
percentages occur in case of accident with other JSP bus, at terminus or crash into an object. But,
also high percentage of guilt of JSP drivers comes out in accidents with passengers (80%) and
pedestrian and bicycles (50%). The accidents were bicycle and pedestrian were involved happened
due to the disrespect of traffic regulations by bicyclists and pedestrians, but also because of the
mistakes made by bus drivers.
Regarding the distribution of accidents by location of occurrence, the highest percentage of
accidents happened while moving into traffic lane (21,76%), followed by accidents in zone of bus
stops (16,16%), accidents while changing traffic lanes (12,98%) and accidents at intersections
controlled by traffic lights. The cause of some of this accidents maybe contributed to the bad road
infrastructure in case of rural lines.
When accidents caused by JSP drivers for each specific location are considered, the high
percentages are obvious in case of accidents at garage and terminus. However, it is notable that great
number of accidents caused by JSP drivers happened at pedestrian crossings (83,33%), while going
around vehicle or other obstacle (60,53%), while entering traffic lane (50%) and at intersections
controlled by traffic lights (39,39%).
The analysis of accidents by the location, point of contact and reason for the accident, shows
that most frequent reason for the accident is the disrespect of right-of-way and negligence of car
drivers in situations such as bus leaving the bus stop, bus changing traffic lane, at intersections
controlled by traffic signs.
The same cross-data analysis, but for the accidents caused by JSP "Skopje" drivers, show that
the most frequent locations were moving into traffic lanes with front and right side as the most
frequent point of contact, at intersections with traffic lights with front an left side most frequent
point of contact, at bus stops with front right and left most frequent point of contact and while
changing traffic lanes with right side as the most critical point of contact.

6.

RECCOMENDATIONS

Based on the analysis of the traffic accidents in which JSP "Skopje" buses have been involved,
several recommendations can be developed in order to achieve better traffic safety record. These
recommendations can be divided into two groups aimed at a) overall city traffic safety strategy and
b) at the public transport operators:
A)
Measures that include education of car drivers with emphasis on their attitude toward
public transport vehicle
Improvement of traffic signalization - general and related to public transport
Provision of priority measures for public transport vehicles
Improved licencing system for both: amateur and professional drivers
Upgraded traffic control

152

9th International Conference
ROAD SAFETY IN LOCAL COMMUNITIES, Zaje ar, 2014

B)
Regular education and training of drivers
Establishment of system for tracking driver's work history and introduction of
incentives for good drivers and disincentives for bad drivers
Definition and respect of the standard of drivers needed for given amount of work and
vehicle fleet
Establishment of special programme for drivers who are repeated offenders.

7.
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PEDESTRIAN SAFETY IN THE MUNICIPALITY OF VELES
Cvetanka Cvetanovska1, Ile Cvetanovski2, Vaska Atanasova3
Abstract: As transport grows globally, cyclists and pedestrians also known as a “vulnerable road
users”, are becoming victims in traffic accidents, especially in countries where legal traffic measures
are not respected. Many countries, however, develop and invest in innovative strategies in order to
enable safe movement in the “urban jungle” for all road users.
The topic of this research is the municipality of Veles and pedestrian crashes occurred in the
period of year 2010- May 2013. The number of accidents, and the critical months of the year are
also analyzed, weather and visibility conditions, the accidents’ spatial, daily and hour distribution.
In the end, adequate comments and countermeasures to improve the current situations are given.
Keywords: pedestrian safety, vulnerable road users, risk, safety countermeasures.

1.

INTRODUCTION

Pedestrians and bicyclists are often labeled as 'vulnerable road users'. This is because – once
they are involved in a crash - they have two distinct disadvantages:
they are totally exposed, having no shield at all to protect them in case of a collision
(except for the bicycle helmet that is worn by some cyclists), and
the difference in mass between them and motorized vehicles is very large.
These two factors make their likelihood of being seriously injured or killed in collisions much
higher than that of vehicle occupants.
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2.

SCOPE OF THE PROBLEM

As a category of road users, pedestrians are poorly discussed and analyzed in terms of their
behavior, safety and treatment. Over 5.000 pedestrians worldwide are victims of road traffic
accidents. In Macedonia, 38 pedestrians lost their lives in 2012. Most of them are people over 65
years. These negative statistics define the problem that lacks good practices and sharing of
experiences that would be applicable in Macedonia in terms of pedestrian safety treatment.
According to international research, nearly 5.000 pedestrians weekly are victims of road
accidents worldwide. In Macedonia in 2012, 38 pedestrians lost their lives in traffic accidents,
including a little child. The majority of them were individuals over age 65. (Source: Analysis
department, DIA Veles, 2013)
Crossing the street involves a complex set of behavior that begin with the decision to cross the
street. But despite the standard recommendations to ‘stop-look-cross’, adults often plan their ‘crossing
strategy’ the moment they cross the road. They choose the crossing location and speed on their own,
so that they don’t have to stand and wait for a convenient time to cross. However, children are faced
with major differences and contradictions between what they perceive and what they are taught of.

3.

DRIVER-PEDESTRIAN COMMUNICATIONS

To avoid a collision, pedestrians and drivers have to be aware of each other, i.e. that both are
road users. Therefore, they have to interact-at least partially. This interaction requires at least six
consecutive precautions:
1. Determine the route
2. Visual environment estimation in terms of the presence of the other
3. Detect and evaluate its location
4. To predict the intention of the other
5. On-time and appropriate decision
6. Appropriate response in order to avoid collision.

4.

CAUSES FOR PEDESTRIAN CRASHES

Main causes for pedestrian crashes are:
1. Wrong decisions
2. Inappropriate pedestrian behavior
3. Improper intersection crossing
4. Jaywalking/darting out, etc.
5.
The recklessness among drivers refers to the distraction during the process of managing the
vehicle, using a cell phone and various communication devices. Other reasons that could lead to
accident are:
1. Driving under the influence of drugs
2. Increased speed near intersections, school zones and pedestrian crossings.
3. Illegal left turns
4. Failure to obey stop signs.
The analysis showed that in 55 percent of the accidents, it was the pedestrian's action that was
primarily responsible for the accident. The most common cause - characterizing 34 percent of all
crashes - was the pedestrian's 'darting out' from a midblock location into the street; too late for the
car to stop. The other main crash causes were 'intersection dashes' (9%) that were the same as dart
outs, except that they occurred at intersections; 'vehicle turn / merge with attention conflict' (7%)
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which was characterized by a collision in which the driver was making a turn and attending to traffic
in one direction, while the pedestrian was in an unattended location; and 'multiple threats' (3%)
which were situations in which the pedestrian was struck by a car after another car stopped to allow
him or her to cross, and in the process created a view obstruction for the car that eventually hit the
pedestrian.
Table 1. The failure of precaution.

Source: Shinar, D.,Traffic Safety and human behavior, pp 625
The results of the studies are enabling us to determine and compare the accidents causes.
Thereby, we can propose appropriate countermeasures to improve the pedestrian safety.

5.

PEDESTRIAN AGE

Table 2. The primary pedestrian crash causes for pedestrians at different ages (based on Hunter et
al., 1995).

Source: Shinar, D.,Traffic Safety and human behavior, pp 628
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Pedestrian age is also considered one of the reasons for accident occurrence. New researches
show that older pedestrians are facing with bigger accident risk, unlike other pedestrians. This is due
to decreased vitality and mobility during the aging process. Although they constitute a small
percentage, it is more likely that the injuries they are facing would be fatal for their health. Age
groups who are facing with the highest risk are pedestrians younger than 10 years of age and
pedestrians over the age of 65.

6.

DEFINING THE AREA OF RESEARCH (2010- MAY 2013)

For the city of Veles, statistics show that over a period of almost 4 years 2010- May 2013)
occurred 1223 traffic accidents, of which 110, or 9% involved pedestrians. Most of them occurred
in May, October and December, the most abundant during the years analyzed (50%) 1% of the
accidents were fatal after the pedestrians’ life.
On Diagram 1 is presented the number of occurred pedestrian accidents, seen annually.

Annual pedestrian crashes report
(2010 - May 2013)
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Figure 1. Annual pedestrian crashes report (2010-May 2013)

7.

RESEARCH DATA ANALYSIS

Travelling at night withdraws higher accident risk, as a driver and a pedestrian. However,
practice shows that the majority of the accidents occur in daily conditions, good visibility and
optimal road conditions, or in conditions where there is almost no risk at all. (Table 3)
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Table 3. Weather and visibility conditions

Weather conditions
Clear
Cloudy
Rain
Snow
Visibility
Good visibility
Poor visibility
Good luminance
Poor luminance
No luminance
8.

%
73.7%
11.8%
12.7%
1.8%
%
Day
73.4%
2.7%
Night
13.8%
8.3%
1.8%

SPATIAL ACCIDENT DISTRIBUTION WITH PEDESTRIANS IN THE
CITY OF VELES

As mentioned above, in the city of Veles in the past 4 years, 110 accidents. In table 4 it is
separately shown the number of accidents for each characteristic area of the city.
Table 4. Number of accidents according to zones

Zones

Regions

Num. of
accidents

1.

Suburb Tunel-Blagoj Gjorev

46

2.

Roundabout-Bus station-city bazaar

33

3.

City pool,Bauman monument

22

4.

Surroundings: Gradsko, Cashka,
Buzalkovo,Jabolchishte,Izvor

9

Total

110

On the following map are displayed the locations where traffic accidents have occurred in in the
past 4 years (where „

“ presents the accident location, distributed in the aforementioned areas)
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Figure 2. Area 1-SuburbTunel-Blagoj Gjorev. Source: www.earth.google.com, authors

9.

PEDESTRIAN ACCIDENTS TIME DISTRIBUTION

Analyses show that most of the pedestrian accidents occur on days when there is increased
mobility and transport of goods.
On Diagram 2 are shown the accidents distributed in the days of the week. Statistics show that
there is an increasing number of accidents on Tuesday and Friday. During this period are the market
days and the migration of the population.

30
25
20
15
10
5
0

Figure 3. Day distribution of accidents occurred in the period of 2010-May 2013
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18,0%
16,0%
14,0%
12,0%
10,0%
8,0%
6,0%
4,0%
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0,0%

2010

Figure 4. Hourly distribution of accidents for the period of 2010-May 2013

10. MEASURES FOR IMPROVING THE PEDESTRIAN SAFETY
Institutions and experts dealing with pedestrian safety issues over the past few years, seem to
favor the engineering measures. However, the improvement of the pedestrian safety requires a
balanced approach that includes both perspectives.
Many of the pedestrian problems cannot be solved only referring to one of the three E-factors
(Education, Enforcement, Engineering). Engineers, law enforcement, planners, educators and
citizens need to identify and implement effective measures to improve the pedestrian safety.
Below are listed the proposed measures:
Removing the illegally parked vehicles on sidewalks
Arranging the green areas and trees that are beside the sidewalks.
Regular horizontal and vertical signaling restoration, using higher quality materials
with greater duration and reflectiveness.
Proper placement of billboards and signboards, because at night they create so called
“dark curtains“, and exists a danger that the pedestrian cannot be observed.
Proper placement of the equipment (vertical signaling and electric lighting poles) on
and around the sidewalks.
Introducing the school patrols and adequate person training who would assist to the
youngest to properly cross the streets.
Running a campaign that would affect citizens’ awareness regarding the pedestrian
safety in traffic.
Construction of pedestrian islands
Pavement dimensioning according to Rules of urban planning.
Special regime movement for heavy vehicles in certain days and periods of the day.
Proper pavements preparation and leveled areas providing on-time drainage during
rainy periods.
Building sidewalks from accumulating heat material (paving tiles are not suitable for
construction of pedestrian paths, especially in winter.
Bicycle paths and deposed pavement to ease the movement of persons with
disabilities.
Street lighting recovery and maintenance, using an alternative source of energy.
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11. CONCLUSION
According to the analyzed data from the past four years, the number of traffic accidents where
pedestrians have been killed or injured is increasing. This is due to many factors, including the
increased speed of the vehicles, disregard of traffic regulations, improper signaling, and lack of
education and campaigns that would affect the citizens’ awareness, whether you are in the role of a
driver or a pedestrian.
It’s time to see the things from another perspective. With commitment, intervention and
investment, this security measures will effect on the pedestrian safety, and will be a positive example
for other cities in Republic of Macedonia.
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ANALYSIS OF THE ACCIDENTS INVOLVING ELDERLY
PEDESTRIANS IN BELGRADE TRAFFIC
Dragan Lon arevi 1, Zlatko Belencan2, Blagoje Milini 3, Milena Novakovi

4

Abstract: In order to fully understand the safety problem of older pedestrians in traffic, it is essential
to examine road traffic accidents as the effect of the mutual reaction of road users and their
environment. The basis of this work is focused on the analysis of the suffering of older pedestrians
in Belgrade and the failure of participants in the road traffic accidents. The analysed data and results
indicate a high risk of suffering elderly pedestrians in traffic and characteristic features of road traffic
accidents. Research results are in the function of promoting problem sand initiate measures to
establish specific programmes to reduce and prevent accidents with older pedestrians. In the initial
phase of the project, along with the promotion of basic indicators of the safety of older pedestrians
in traffic, it is important to establish a functional measure of their direct protection.
Keywords: traffic safety, traffic accidents, older pedestrians, Belgrade, analysis GIS

1.

INTRODUCTION

The growing demands of modern traffic, their complexity and massiveness, placed in front of
society and local community as its organizational form, present the issue of responsibility for
enhanced care and protection of all road users, especially those who, with their psycho-physical
dispositions cannot fully meet the traffic safety criteria. Pedestrians are specific category of road
users. They are exposed to high risk of suffering and they stand out as "vulnerable participants" in
traffic. Especially, older pedestrians are vulnerable. Older pedestrians are usually characterized by
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lack of conservation, reduced psycho-physical ability, decreased resistance to injury, fragility of the
body and internal organs, and so on. Expert research suggests that older pedestrians, certain actions
in traffic (which previously performed without difficulty, with sufficient speed and accuracy), now
are running with difficulties and limitations. Often, older pedestrians are not aware that certain
actions in traffic now cannot perform like they used to, which increases risk of their involvement in
traffic accidents. It is possible to develop the strategy for the protection elderly pedestrians in traffic
through two sets of complementary measures. Infrastructural measures, or measures relating to the
planning of roads, streets, modes of transport, environment. Measures that affect behaviour of road
users without any special action on the natural environment: training, publicity, improving visibility
and conspicuity, code enforcement, enforcement of rules, design and introduction of modern safety
performance cars and similar. This research is the first step in identifying elderly pedestrians as the
most vulnerable group of road users, identifying the risks of their participation in traffic, publicity
and updating problems, and preparing a program for their protection. Assess and further developing
measures and actions to improve road safety and reduce traffic accidents can be presented if we are
continuously analyzing, comparing and evaluating traffic safety. Based on that, we can
professionally design and implement future activities (Lipovac 2008/96).

2.

METHODOLOGICAL FRAMEWOK

To ensure effective implementation of the research, we applied a methodological framework
that takes into consideration basic systematization of data that (taken from police records of road
accidents) which involved elderly pedestrians. These results are used to design measures to protect
their safety. Pedestrians, older than 65 years, were involved in 770 traffic accidents, in period 20102013, in Belgrade. This paper deals with traffic accidents and their consequences, which involved
pedestrians older than 65 years. The analysis included traffic accidents that happened in the area of
Belgrade (13 municipalities), for which investigation was carried out by Traffic Police, the Police
Directorate in Belgrade. Following data is analysed from police databases: the number and structure
of traffic accidents with older pedestrians, the spatial and temporal distribution of traffic accidents,
public risk, typological analysis, traffic regime and condition of signalization and other important
features of the environment where the accidents occurred. The main objective of this paper is to
determine the most significant specifics of the suffering of elderly pedestrians in traffic, in terms of
determining the characteristics of traffic accidents, the process and the factors contributing to the
suffering of pedestrians, actualization of the problem and initiate possible solutions. The study used
several methods: statistical methods of determining general and relative indicators of traffic
accidents with pedestrians, methods of content analysis, structural, functional and comparative
analysis, methods of induction and deduction analysed individual and interrelated characteristics of
traffic accidents. For the purposes of this research there were formed the operational databases from
JIS, hand records and documents from accidents. The results are presented descriptively,
numerically, graphically and on the map. Limitations of the research are related to non-completeness
of the database, records that are not complementarity (JIS, daily reports, records of crime scene
investigation, criminal and misdemeanour charges, expert testimony and official records and other
records) and the lack of current professional research. Geographic coordinates of places where
accidents occurred are not recorded in JIS but are determined on the basis of the available
coordinates of intersections and street numbers.

3.

MONITORING DATA OF TRAFFIC ACCIDENTS WITH OLDER
PEDESTRIANS

For the purposes of this study, older pedestrians are defined as the population of people over 65
years participating in traffic as pedestrians. These are years when most of the people in the countries
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of the European Union, as well as in Serbia are off from the labour market. Older pedestrians are not a
homogenous group. Databases of traffic accidents with the older pedestrians are integrated into a single
database (JIS), which is kept in the Ministry of Interior. Data that exist in the official databases and
statistics are actually description of external events, crucial mistakes or legal qualification of the offense,
a criminal act or failure to act by the prescribed traffic rules, so such errors, often explain consequences or
manifestations of some of the causes. What complicates the analysis and determination of measures and
actions to protect the safety of elderly pedestrians is hampered ability to track those real, substantive errors,
which are difficult to detect for investigating team during the investigation: inattention, ignorance, slower
reactions, bad judgment, difficulty moving or improperly taking some actions in traffic, poor
communication between pedestrians and drivers. Other records and documents (medical reports, criminal
complaints, expertise, verdict, etc.) are used in the analysis of accidents involving older pedestrians, for
determination of measures and actions to protect them. Of course "depth analysis” of the accidents is
recommended. Thus, records of traffic accidents with older pedestrians should include much more
information about the participants in the accident, the event itself, circumstances and mistakes. In
operational terms, we can obtain conditions for efficient clarification of accidents, identify responsibilities,
forecast risk, design measures to reduce the risk monitoring, specify coordinates of accidents, make a
systematization of data, participants, circumstances and failures that preceded the accident, the
consequences of accidents, environment, etc. This process requires a priority, the implementation of new
technologies and innovation of existing databases with used GIS technology and maps with queries.
In all over the world, traffic accidents of elderly pedestrians are systematically monitored. Police
in Toronto has noticed a disturbing trend of suffering pedestrians older than 65 years, where
according to their data, 15 out of 29 pedestrians that are killed, are over the age of 65. Indicators
obtained in the survey of the number of older people per 1,000 inhabitants in the American countries
show an increase in the number of population in the 44 states of the USA . A result of research in
New Zealand indicates a worrisome death of older pedestrians: 29% when this age group makes up
13% of the population, while group of people aged 80 plus makes 13% of pedestrian deaths, but
only 4% of the population.
According to the census in Belgrade (on the observed territory of Belgrade), 16.4% of the
population is older than 65 years. Of the total number of traffic accidents with pedestrians in
Belgrade, in 22% of the accidents pedestrians older than 65 years participated, while the mortality
of older pedestrians in relation to the total number of pedestrians killed is 49%. These results are
certainly worrying.

4.

ANALYSIS AND DISCUSSION OF RESEARCH RESULTS

This paper presents analysed data on traffic accidents in which pedestrians older than 65 years
were killed or wounded, in a period 2010-2013, in the area of Belgrade (13 municipalities), for which
investigation was carried out by team of experts working in Traffic Police, the Police Directorate in
Belgrade. For the analysis we used data from JIS that is kept in the Ministry of Interior and
unambiguous data manually recorded by Traffic Police, as a supplement to the official database.

4.1.

Number and structure of traffic accidents with older pedestrians by
consequences

In Belgrade (in the area of the 13 municipalities that were surveyed) in a period 2010-2013, 759
traffic accidents occurred. They resulted with 770 injured or killed older pedestrians. By years, we
can see reduction of the number of traffic accidents, in continuity. In the year of 2013 percentage of
traffic accidents that occurred was for 20.85% less in in comparison to year 2010 (Table 1). Of 770
elderly pedestrian casualties: 94 were killed, 278 suffered serious bodily injuries and 398 had minor
bodily harm.
165

Dragan Lon arevi , Zlatko Belencan, Blagoje Milini , Milena Novakovi
ANALYSIS OF THE ACCIDENTS INVOLVING ELDERLY PEDESTRIANS IN BELGRADE TRAFFIC

Table 1. Traffic accidents involving older pedestrians and consequences

%

TA and Consequences

201 201 201 201 Tot
0
1
2
3
al

(2013/20
12)

Total TA

211 191 190 167 759

TA fatalities
TA injuries
Pedestrians that met
with TA
Killed pedestrians
Total no.of injured
pedestrians

%
%
(2013/20 (2013/20
11)
10)

87,89%

87,43%

79,15%

93

74,07%

95,24%

80,00%

186 170 163 147 666

90,18%

86,47%

79,03%

211 192 194 173 770

89,18%

90,10%

81,99%

94

71,43%

95,24%

80,00%

186 171 166 153 676

92,17%

89,47%

82,26%

25

25

21

21

64

27

28

20

20

serious bodily injuries

91

63

60 278

95,24%

93,75%

65,93%

minor bodily harm

95 107 103

93 398

90,29%

86,92%

97,89%

In Belgrade (in the area of the 13 municipalities that were surveyed) in a period 2010-2013, 759
traffic accidents occurred. They resulted with 770 injured or killed older pedestrians. By years, we
can see reduction of the number of traffic accidents, in continuity. In the year of 2013 percentage of
traffic accidents that occurred was for 20.85% less in in comparison to year 2010 (Table 1). Of 770
elderly pedestrian casualties: 94 were killed, 278 suffered serious bodily injuries and 398 had minor
bodily harm.

4.2.

The number and structure of older pedestrians that met with traffic
accidents by sex and age

Data indicates that older women are more likely to meet with traffic accidents than men (55%:
45%). Analyzing traffic accidents by age, we came to a conclusion that the age group from 70 to 74
years suffers most in traffic accidents that result with minor and serious injuries, while the highest
death rate of pedestrians is the age group from 75 to 79 years.

4.3.

Temporal distribution of road accidents involving older pedestrians

Temporal distribution of traffic accidents shows that in the period 2010-2013, during December
older pedestrians met with traffic accidents more than in other months during these four years. In
December 97 (13%) elderly pedestrians met with traffic accidents and the lowest number of elderly
pedestrians that met with traffic accidents was during August- 46 (6%). Most of pedestrians that met
with traffic accidents that resulted with fatal consequences happened in December and number of
those who lost their lives was 17 (18%), the lowest happened in February where the number of lost
lives was 2 (2%). If we analyze traffic accidents involving elderly pedestrians by days of the week,
we come to the conclusion that largest number happens in Fridays 445 (17%) and the least on
Sundays 228 (9%). With fatal consequences most pedestrians meet with accidents on Monday 23
(17%), and the least on Sunday 15 (11%) (Figure 1). Hourly analysis indicates that most pedestrians
met with accidents during the periods from 7 a.m. until 12 a.m. and from 3 p.m. until 6 p.m., while
most of accidents that resulted with fatal consequences occurred from 8 a.m. until 12 a.m. and from
4 p.m. until 8 p.m. (Figure 2).
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Temporal distribution of road accidents by days

Temporal distribution of road accident by hours
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Figure 1. Temporal distribution of road
accidents by days
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Figure 2. Temporal distribution of road accident by
hours

Spatial distribution of traffic accidents involving older pedestrians

Analysis included traffic accidents involving older pedestrians that occurred in Belgrade in the
municipalities: Barajevo, ukarica, Grocka, Novi Beograd, Palilula, Rakovica, Stari Grad, Sur in,
Savski Venac, Voždovac, Vra ar, Zemun and Zvezdara. The largest number of pedestrians met with
traffic accidents in Novi Beograd 136 (18%), followed by Voždovc 94 (12%) and Zvezdara 81
(11%). Least number of pedestrians met with traffic accidents in Barajevo 9 (1%), Sur in 12 (2%)
and Grocka 29 (4%). Most of traffic accident involving pedestrians who lost their lives occurred in
Novi Beograd 15 (17%), Palilula 11 (12%), and Savski Venac 10 (11%), while the lowest number
of accidents involving pedestrians who lost their lives occurred in the territory of Barajevo 1 (1%),
Grocka 2 (2%), and Vracar 3 (3%).

4.5.

Public risk of meeting with traffic accidents involving elderly pedestrians

The risk of casualties of older pedestrians in the period from 2010 to 2013, by municipalities, is
expressed through public risk of injuring pedestrians per 100 000 inhabitants of the population
(people over the age of 65 years) and public risk of being killed in traffic accidents. The public risk
of pedestrian injury was highest in the municipalities of Savski Venac and Vracar, while public risk
being killed was the highest in the municipalities of Savski Venac and Sur in. From the aspect of
public risk casualties, pedestrians are the safest in the municipality of Barajevo. Public risk of
pedestrians being killed in this period was the lowest in the area of Grocka. Public risk is mapped
and it is shown in Figure 5. Comparative data indicates a significantly higher risk in casualties of
older pedestrians in relation to the total population of pedestrians. During this period, public risk of
injured pedestrians, regardless of age, was 231, a public risk of being killed in traffic accidents was
13, while the public risk injured older pedestrians in relation to its population was 283, a public risk
of being killed was 37.

4.6.

Places where traffic accidents that involve older pedestrians occur

Analysis of traffic accidents by the place of events and the resulting consequences severity
indicates that the largest number of accidents occurred on the road, away from the crosswalks, a
total of 424 (56%). With fatal consequences, outside the crosswalks, there have been 54 (58%) traffic
accidents. At the labeled crosswalks occurred 279 (37%) traffic accidents, of which 30 (32%)
resulted with fatal consequences. On the sidewalks and other off-road areas occurred 55 (7%) traffic
accidents, of which 9 (10%), resulted with fatal consequences.
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4.7.

Typology of contact between vehicles and older pedestrians in traffic
accidents

Analysis of contact between vehicles and pedestrians in traffic accidents is shown in Figure 3.
It indicates that in 31% traffic accidents that occurred, the front side of the vehicle contacted a
pedestrian. The contact between the right frontal part of vehicles with a pedestrian occurred in 15%
traffic accidents, and the contact between left frontal part of vehicles with pedestrian occurred in 7%
traffic accidents. The contact between pedestrians and the right side of the vehicle occurred in 15%
and with the left side of the vehicle in 8% of traffic accidents.
Analysis indicates that from the movement of vehicles backwards 24% of pedestrians lost their
lives. In that way 14 older pedestrians lost their lives. These casualties of older pedestrians occurred
mostly off-roads, in areas that are not supposed to be used by vehicle (pedestrian crosswalks,
sidewalks etc.). It was noticed that in these accidents dominated trucks and delivery vehicles.

Figure 3. Schematic view of contact between vehicles and pedestrians

4.8.

Types of vehicles that were involved in accidents with pedestrians

In accidents with pedestrians have participated: 70% of cars, 16% of commercial vehicles, 8%
of public transportation vehicles, 3% of motorcycles and mopeds, 1% of bicycles etc. In traffic
accidents with older pedestrians often were involved vehicles: Fiat (11%), WV (Volkswagen) (9%),
Opel (8%), Zastava (7%), etc. Most of the pedestrians were killed when they came to the contact
with following brands of vehicles: 12- Mercedes, Renault-11, Ikarbus-11, WV (Volkswagen)-10
and so on.

4.9.

Resolving traffic accidents.

From a total of 759 traffic accidents, with the authorization of the public prosecutor and the
investigating judge 704 independent investigations had been carried out by the traffic police, while
55 investigations had been carried out by investigating judge or prosecutor assisted by traffic police.
In 193 traffic accidents, drivers of vehicles involved in them left the scene of a traffic accident before
the arrival of the investigating team. Criminal charges for the commission of a criminal offense
against traffic safety have been submitted against 359 drivers to the public prosecutor, while 400
cases were prosecuted by submitting a report to the competent public prosecutor's office, where they
will be further proceeded to determine the participant culverts or responsibility for the occurrence
of traffic accidents.
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4.10. The data presentation of traffic accidents
Data and queries from traffic accidents can be visualized in various available substrates (maps,
orthophoto substrates, street network, road network, etc.).

Figure 4. Spatial distributions of traffic Figure 5. Mapping the public risks on territories
of municipalities
accidents on a map of the city
If we zoom parts of the maps we are able to see density of traffic accidents as well as to identify
the critical or dangerous areas and sections. By taking closer look of the map (Figure 4) we can
locate the sections where most of the traffic accidents involving older pedestals occurred, and that
would be: roundabout Bogoslovija, intersection Dimitrija Tucovica-Batutova, Zrenjaninski put
(close to Metro), intersection Bulevar Kralja Aleksandra-Gospodara Vucica, intersection 27.martaBeogradska, Bulevar Despota Stefana (close to Bridge leading to Pancevo), intersection
Prvomajska-Glavna (near the post office and department stores) in Zemun, Jurija Gagarina (close to
the China market), intersection Jurija Gagarina-Nehruova (close to the Green market and health
center), intersection Dr. Ivana Ribara.Nedeljka-Gvozdenovi a (from the street Ismet Mujezinovi a
to Ljubinke Bobic), Goce Delceva (close to health center), Block 22 (close to VMC), Neznanog
Junaka (close to the hospital), Pasterova, Pozeska. These maps can show a different data relating
traffic accidents from characteristics to large number of queries and reports with spatial features.

Figure 6. Dangerous zones and sections for
older pedestrians in the city

Figure 7. Suffering of older pedestrians in the
areas of Green markets
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From maps, we can clearly see the places with increased number of traffic accidents, and by
zooming selected site we can see and read exact number of traffic accidents with their consequences
(for example: Green market in Block 44, Novi Beograd).
Some features and specific examples of the application of various queries about traffic accidents
are shown in Figures 8 and 9. Figure 8 shows us point density of traffic accidents in territory of
Belgrade and in Figure 9 we can see point density of traffic accidents but in territory of different
municipalities.

Figure 8. Point density of traffic accidents in
territory of Belgrade

Figure 9. Point density of traffic accidents but in
territory of different municipalities

By using GIS tools, output facilities and analysis, can be used in regular and targeted police
planning of improving traffic safety.

5.

CONCLUSIONS AND PROPOSED MEASURES

Research indicates that participation of older pedestrians in traffic in Belgrade is highly risky,
and that this problem in the overall did not find a response of society. There is a whole scale of
measures that can be used to protect safety of older pedestrians. For each unit of local government
is possible to set up a proper model for monitoring the traffic safety and to take actions to reduce the
risk of suffering elderly pedestrians. While planning and implementing measures, we should keep
in mind that pedestrians this age often create a dangerous situations, not only because of reduced
mental and physical abilities, but because of the lack of discipline. Three aspects of this problem are
recognized. The first one is: how motorized road users see the needs of older pedestrians, what do
they think about on these road users, what is their responsibility to the older pedestrians, and how to
take all of this into consideration in educating older pedestrians, in campaigns, general attitudes etc.
The second one is: what kind of obligations do older pedestrians have in terms of their safety, how
to change their attitude and behaviour through information, education, training and campaigns about
traffic. The third one is: what is s the attitude of the society, the local community towards this
category of pedestrians. If we take into consideration the extent of exposure in traffic and that
population of older pedestrians in traffic increases, it is very important to form correct attitude for
their protection by general and professional public opinion. Priority activities of social prevention
are: tightening of the liability for compliance relating pedestrians, developing responsibility for the
behaviour of older pedestrians and acceptance of their own capabilities, along with establishing
sustainable infrastructure solutions and urban planning.
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In this process, what is necessary is planning and active participation of families, various
associations of the elderly, education, social and health institutions, the media, local government
and other governmental and non-governmental organizations who in their programs have a themes
relating to traffic safety. Normative and repressive measures must be provided with the certainty of
sanctions for non-compliance towards pedestrians as well as for non-compliance by pedestrians in
traffic. Local governments, along with traffic controls and control authorities should also provide
safe zone for pedestrian movement. Older pedestrians should be encouraged to wear clothing and
accessories to be more visible in traffic. Technical and regulatory measures should contribute to the
improvement of: infrastructure and regulatory solutions relating traffic, inclusion of ITS technology
to reduce direct exposure to the risk of traffic accidents.
What should we work on is systematically research and development facilities as well as
providing information for a more complete understanding of the problem of security of older
pedestrians, risk assessment, adoption of measures, employing the available resources and
affirmation of responsibility for the safety of pedestrians at all levels of organization. The above
measures should become an integral content of road safety strategy in Belgrade. In coordination with
the City Assembly, it is possible to take direct actions:
in areas where older pedestrians often suffer, it is necessary to establish direct control,
with increased police presence in high-risk periods and intensive prevention and
sanctioning of improper movement of vehicles and pedestrians,
at pedestrian crossings (where there is accumulation of older pedestrians) that are
regulated by traffic lights, it is necessary to establish the optimal redistribution of time,
taking care of elderly pedestrians as a special risk group,
in zones with high risk of suffering of older pedestrians it is necessary to direct
pedestrians flows to crossing carriageway (pedestrian walkway, underground passage,
overpass),
improve illumination at crossings, pedestrian lanes and paths where pedestrians often
suffer in night conditions,
on the roads where the vehicles are moving faster than the speed limit, primarily in
the areas of endangering pedestrians, it is necessary to conduct regular speed control
(mobile and static devices for recording speed) or to place retarders speed: speed
bumps, vibrating strips, etc.
on identified dangerous sections and places it is necessary to make an independent
verification of traffic security- (Road safety audit-RSI), inspection of roads and
signalization to conform that they are according to projects and security needs,
remove vehicles that have stopped or parked in the way they that interfere with
pedestrian traffic (reduce visibility).
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Abstract: Driving under the influence of alcohol significantly reduces traffic safety. Culture of
consumption of alcoholic beverages and part of the economic activity that is related to their
manufacture and sale encourages greater consumption of these beverages.
Campaigns implemented in order to reduce driving under the influence of alcohol are aimed at a
broad population. TV spots and billboards through which campaigns are implemented are expensive
and, therefore, must be limited in time.
This paper analyzes the possible effects and models of the campaigns in facilities where alcoholic
beverages are consumed, such as nightclubs, bars, pubs and restaurants the campaign is aimed at
facilities where alcoholic beverages are consumed in large quantities. The possibility of cost-free
measurements and finding out the precise information about the amount of alcohol in the body and
information on penalties in the "penalty card" placed on each table in the facility, will affect the
decision on the mode of transport and ceasing alcohol consumption. "Penalty card" also contains
information about the time of elimination of alcohol, telephone numbers of taxi services, facilities
providing accommodation and other, as well as key messages of the campaign for driving while
sober.
The results of research using this methodology in the facilities in Novi Sad (pubs, night klubs
restaurants), show that there is a potential in these campaigns. The key is a good cooperation with
local community stakeholders.
Keywords: methodology, measuring alcohol in the body, campaign, "penalty card", facilities
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1.

INTRODUCTION

The number of traffic accidents, especially in low and middle-income countries, as well as the
number of traffic accident victims, have a growing tendency (UN Resolution A/RES/66/260)
worldwide. The mentioned UN Resolution also states that the solution can be achieved only through
multisectoral approach and public private sector partnership and well as civil society. World Health
Organization recommended to use all available measures and actions at both national and local levels
in order to reduce driving under influence of alcohol (WHO, 2007). It is necessary to consider that
there is a new generation of unexperienced drivers in road traffic each year. Campaigns have not
influenced them significantly as campaigns have not been relevant for them at the time when they
were not drivers.
In 2012, the Kingdom of Denmark reduced the number of traffic accident fatalities for 20%
compared to 2011 by method of implementing the preventive measures and consistent penal policy
(Road Traffic Safety Agency of the Republic of Serbia, Bulletin no. 10, page 23). A requirement of
having an “instant” disposable alcometer in a vehicle was introduced in France on July 1, 2012. The
idea is to enable drivers to test themselves prior to driving (www.alkotesteri.net, February 10, 2014).
The French Government proposed for night clubs to install the “alcotestst” as a preventive measure,
so that drivers would have an opportunity to test the level of alcohol in their blood prior to driving
(Jovanovic et al. 2013).
The paper explores the possibility to initiate actual methodology for the campaign in which
guests in hospitality facilities could measure the concentration of alcohol in the organism with an
alcometer and at the same time learn from the “penalty cards” about the legal limits of the degree of
driver’s alcohol intoxication, the existing sanctions, negative points, safety measures and amounts
of drink for a certain level of alcohol intoxication, key recommendations, contact numbers of taxi
services, facilities providing accommodation, etc.
The paper also mentions and proposes specific solutions that could be a starting point for further
research of this methodology. Implementation of various campaigns is one of the ways to influence
the awareness of drivers. The paper and paper results indicate that there is an unused space in the
manner and methodology of campaign implementation at the local community level, in which
stakeholders from the local community and hospitality facilities could participate together, which is
very important in terms of sustainability. The expected outcome of implementation of such
campaigns and measures at the local community level is a reduced number of drivers operating a
vehicle under the influence of alcohol at the territory of local community in a certain period of time.
Therefore the number of accidents caused by taxi drivers , as the number of injuries and fatalities in
those accidents would be reduced. Within a potential project, the expected outcomes would be
precisely defined along with the indicators for monitoring the achievement of outcomes.

2.
2.1.

MATERIAL AND METHODS
Preparations for Survey

Prior to research, the consent and support for survey of attitudes of hospitality facilities owners
and positive opinion and support on campaign methodology were obtained from the Association of
Novi Sad Restaurant and Bar Owners Board of Directors President, Head of Traffic Police of the
Police Department in Novi Sad and Head of the Communal Police in Novi Sad.

2.2.

Survey Target Group

Target group for the survey were owners of hospitality facilities in Novi Sad in which alcoholic
beverages are consumed. Questionnaire was sent to about 200 addresses. 60 respondents sent their
answers. It is estimated that for scope and objective of survey in this paper, opinions of this number
of respondents would be sufficient for further surveys.
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2.3.

Manner of developing and distributing the Questionnaire

Questionnaires were electronically distributed. The Questionnaire was prepared at
https://docs.google.com/forms platform and link to the Questionnaire was sent to the Association in
Novi Sad by e-mail. They forwarded the Questionnaire to addresses of their members and hospitality
facilities that are not their members.

2.4.

Questionnaire and structure of questions

The Questionnaire used consists of 21 questions that may be divided into four groups of
variables, and they refer to: attributive and geographic characteristic of the sample of statistic set,
attitudes on the issue and participation in campaigns, behavior of hospitality facilities owners in
traffic and quality and clarity of the Questionnaire.
Apart from stating the objective and purpose of survey, the electronic questionnaire lists two
electronic ling leading to newspaper articles describing a café in Belgrade where the owner
introduced the option of free alcohol testing in order to attract more guests.
There is an image the objective of which was to present the concept and the idea (Image 1) in
the question about opinions of respondents on proposal to introduce the alcometer and “penalty
card” stating the degree of driver’s alcohol intoxication (Law on Road Traffic Safety, 2009).
The concept and term “penalty card” in this use and with this content is the product of this paper.

(front)
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= 8,3 €

Figure 1. "Penalty Card"

3.

3. RESULTS

53%

60%
50%

33%

40%
30%
20%
10%

7%

0%

7%

0%
No, no
way

No
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Figure 2. Answers to question: Would you participate in a project according to which each
hospitality facility would have its own alcometer for guests and appropriate “penalty card” as for
example on the image below this question, on which there is a table with degrees of alcohol
intoxication, penalties, consequences, taxi numbers?
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All the answers were automatically generated into a table that was converted into Microsoft
Excel 2007, and the presented diagrams were generated from there. Tool used for questionnaire was
appropriate as it was possible to present images in certain questions and enable a more clear and
understandable questions. Only the most important results in line with the objective of this paper
were presented, without a deeper analysis of connection with other indicators, which would be
necessary for further and more focused researches of this idea.
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Figure 3. Answers to question: In your opinion, would a project like this, with “penalty cards”
on each table and an alcometer in every hospitality facility would influence the amount of your
turnover?
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Figure 4. Answers to question: How much money would you be willing to pay each month for
implementation of the project on provision and maintenance of alcometers and penalty cards?

3.1.

Free answers

Some of the answers to question “State your opinion and impression on everything mentioned
in the questionnaire” are:
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“It’s a great thing, education should be done”,
“Campaign should be more intense…”,
“It’s a good idea, but why should owners push this idea, it should be done by the state, on access
to places which alcohol consumers regularly visit…but only as a check-up of guests, if they are
drunk, to revert them from driving and make them take a taxi, I believe that everything else in bars
and restaurants would damage our business, as they visit our bars because of alcohol and to relax
from everyday stress”.
“In the beginning, among the benefits, it was stated “It’s free for you”, and among questions
there is a question “How much would you be willing to pay…” It’s not fair to lead us on. I am ready
to participate in a campaign with a noble cause, but I’m not ready to have another regular monthly
expense, regardless of how small it is”
“The project is good, it should be continued and implemented”
“The idea is not sufficiently elaborated”
“People should be regularly introduced to these issues”
“Every campaign regarding this is welcome for the welfare of the community and society in
general”
“The only way are high penalties and uncorrupted traffic police. All you offer would be
interesting to idiots for a month, just to see alcohol levels in their blood, then they would laugh and
brag that they drank a lot and post their photos on Facebook. It’s worth trying anyway… In a
civilized world this project would have a great impact, but it may not influence our jerks! They
would make fun of the project immediately, as all other smart projects and ideas. Don’t waste your
resources, these people acknowledge only muscles and not brains!”

4.

DISCUSSION

Based on the results it may be concluded that owners of hospitality facilities are aware of social
threat caused by drivers driving under influence of alcohol. They are ready to participate in a project
within which each bar and restaurant would have its own alcometer for guests and appropriate
“penalty card”. 53% state they would gladly participate in the campaign, 33% state that they would
participate, 7% would maybe participate and 7% would not participate in the campaign (Image 2).
This is very significant information as it indicates that owners are more willing to participate in the
campaign, than they resist it, only based on information from questionnaire. Even greater support
may be obtained by inclusion of their representatives in working groups for project preparation and
implementation, when they would influence the proposed solutions. With support of local media in
terms of regular information on all the project activities, even higher acceptance and recognition of
the proposed idea benefits would be enabled.
Owners of hospitality facilities think that activities regarding the proposed campaign would
reduce their turnover, 27% think that it would be slightly reduced whereas 13% think it would be
significantly reduced, 7% event think that turnover would be higher as the project is attractive and
53% believe that the campaign would not influence the turnover (image 3). These data indicate to
the threat to implementation of this campaign on voluntary basis. Fear of negative impact on
business in times of economic crises is the most serious obstacle to realization of this idea. This idea
would have to be explained in details within a project in order to find the optimal solution for all the
stakeholders.
Since each campaign as all the other measures costs money, objective of one of the questions
was to establish whether the owners are ready to pay a certain amount of money in order to support
this type of campaign. 47% state they are not willing to invest, 27% would invest up to RSD 2000 a
month, 20% would invest up to RSD 4000 a month and 7% of respondents would invest up to RSD
10000 (image 4). The possible cost would also include provision of alcometers and mouth pieces,
printing of “penalty cards” and other materials as well as alcometer servicing. Sources of finance
are a very important segment for sustainability of the proposed solution. The best solution is the one
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in which everyone participates with an acceptable amount of money – local community with funds
collected from traffic violation tickets, owners and at some point of the project implementation even
guests who would cover the price of mouth pieces for alcometers. Some producers of alcometers
offer alcometers especially designed for hospitality facilities, that function after a coin or a banknote
is inserted. They cost about EUR 1000 and at the moment it is not realistic that they would be used
for campaigns like these. The price of alcometers that could be used in hospitality facilities is EUR
50 and up. Participation of the local community in the form of procurement of alcometers would be
a good basis for success of this project.
Places where alcohol beverages are consumed were not included in campaigns aiming at raising
awareness of drivers on dangers, risks and consequences of driving under influence of alcohol, as
for example messages on harm from tobacco smoke at places where cigarettes are sold as well as at
every pack. The importance of this paper for the local community is also that it proposes a new
model and methodology of implementation of campaigns and measures that is somewhat attractive
and as such stands a better chance to achieve the planned impact. The final result would be safer
roads in the local community as well as lower number of traffic accident fatalities in the local
community.
The basic idea is to enable the “Gestalt experience” of information on the present level of alcohol
in the organism through alcometers, at the place where alcohol is consumed, by penalties and
measures set by the law on driving under influence of alcohol, safety risks for life and health and
recommendations to use taxi service listed on the “penalty card” available on every table in a
hospitality facility. These data compose a set of data at one moment when a driver makes a decision
on their behavior have a different value from a simple sum of individual information obtained at
various moments. The fact that every driver who drank alcohol only guesses the exact quantity of
alcohol in their organism is very important. The assumption on quantity and real quantity of alcohol
in the organism frequently differ significantly that is confirmed by drivers who had their alcohol
intoxication measured by the police.
Lack of this research is that interviewing of restaurant owners was realized only by electronic
communication. More precise results on attitudes would be get if in the research is implemented and
the application of other measuring instruments as paper tests and direct interviewing. The results
obtained and presented in this paper are a good basis for future research.

5.

CONCLUSION

Every influence upon awareness of drivers contributing to forming of positive attitudes on
driving behavior is very important. Modalities of influence upon awareness of drivers may differ,
along with their efficiency and efficacy. The methodology that was proposed and discussed in this
paper is a combination of several different manners, models and measures implemented in other
countries that had positive results. The significance of this paper for the local community is also that
it points to specific methodology for implementation of certain measures, indicates to the model of
“penalty card” and the option to conduct small pilot projects with minimal investment in a small
number of hospitality facilities, even in different towns.
Survey on attitudes of guests and owners of hospitality facilities in which a pilot campaign would
be conducted would point to new areas of research and procedures and measures. For the local
community it would be significant to mention at official web sites, media, tourist materials, tourist map
and other appropriate places and events that the hospitality facilities on the territory of the local
community offers the chance to guests to measure the degree of alcohol intoxication for free, and make
an informed decision on the manner of transport, use of taxi services or accommodation service.
Systemic approach focusing on sustainability, standards and continued implementation as well
as financing, accepted by all the actors, is a prerogative for long-term success of this campaign.
Examples of other developed countries confirm that there is a potential and this paper contributes to
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understanding that such an approach in our country could contribute to reduction of traffic accidents
in which alcohol that a driver drank contributed to occurrence of the accident.
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