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In the last ten years, there has been a stabilization of traffic fatalities on the roads of the world. At the
same time, the death toll of persons in the armor of vehicles was reduced, and the death toll of persons
outside the armor of vehicles—vulnerable road users continued to grow. The most endangered are
motorcyclists, then pedestrians and finally cyclists, both in developed countries of the European Union
and in underdeveloped and developing countries. Lagging behind in reducing the fatalities of vulnerable
road users requires innovation in research and the creation and implementation of new road safety
management policies. In this aspect, inclusive road infrastructure safety management in the settlement
can be a paradigm for the introduction and implementation of protection of vulnerable road users,
persons with reduced mobility and persons with disabilities, through procedures to control road safety
in the settlement, at all stages of the road life cycle: planning, design, construction and exploitation. The
content of inclusive road infrastructure safety management in the settlement should include all areas of
activity and all elements of the roads of the settlement, the improvement of which can raise the level of
traffic safety of all users, so that the roads of the settlement are equally safe for all road users. At the
same time, the risk of fatal traffic accidents on the roads of the settlement is indirectly exponentially
related to the scope of the content of inclusive road infrastructure safety management in the settlement.
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1. INTRODUCTION

The road traffic system, which is based primarily
on development, and protection was of secondary
importance, generated that injuries in road traffic have
become a global problem [1].

In the period 2007-2010-2013-2016, the annual
number of road traffic fatalities of the world was 1.3—
1.24-1.25-1.35 million people [2].

Injuries in road traffic were the tenth leading cause
of death in the world in 2007, in the period 2010-2013
they were the ninth leading cause of death in the world,
and in 2016 they reached the level of the eighth leading
cause of death in the world [2]. At the same time, in
the period 2007-2016, road traffic injuries were the
first leading cause of death in the world among young
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people aged 15-29.

In 2016, 93% of the world's road fatalities occur in
underdeveloped and middle-developed countries, whi-
ch own 60% of the world's registered vehicles, and in
developed countries, which own 40% of registered
vehicles occur 7% of the world's road traffic fatalities
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Figure 1 — Fatalities on the roads of the world: 2016

In the total number of road traffic fatalities in the
world in 2016, the largest share is of road users outside
the armor of vehicles: motorcyclists, pedestrians and
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cyclists (Mulnerable Road Users) was 54%, while
participants in the armor of vehicles were 29% and
other participants 17% [2], (Figure 1).

Given that the mobility of Vulnerable Road Users
is more pronounced in settlements and that road infra-
structure safety management is mainly established and
implemented for roads outside settlements, there is a
need for inclusive road infrastructure safety manage-
ment in settlements, which would, taking into account
the need of VVulnerable Road Users, persons with redu-
ced mobility and persons with disabilities, have
ensured the improvement of the physical infrastructure
of the settlement roads for these most vulnerable road
users, so that the settlement roads are equally safe for
all road users.

2. PROBLEM OF SAFETY OF VULNERABLE
ROAD USERS

Vulnerable Road Users are the participants with
the highest risk of injury in road traffic and among
them pedestrians and cyclists are particularly at risk
[3]. It is a group of road users whose chances of
receiving injuries are much higher than inflicting them
on other road users [4]. In terms of road infrastructure
safety management, Vulnerable Road Users are non-
motorized road users: pedestrians and cyclists, inclu-
ding drivers and passengers of motor vehicles on two
wheels [5]. However, based on psychological factors
that affect road traffic safety, vulnerable road users
should include persons with reduced mobility and
persons with disabilities.

The share of Vulnerable Road Users: pedestrians,
cyclists and motorcyclists in the total number of road
traffic fatalities of the world in 2007 was 46% (WHO,
2009), in 2010 50% (WHO, 2013), and in 2016 54%
(WHO, 2018), (Figure 2). In this trend, which is exce-
llently described by a linear function (correlation coe-
fficient is 0.982, determination coefficient is 0.96), the
share of Vulnerable Road Users in the total number of
road traffic fatalities of the world now, in 2020, would
be 58% (Figure 2).
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Figure 2 — Share of VRU in fatalities on the roads of
the world

In the total number of road traffic fatalities of the
world in 2016, the share of motorcyclists was 28%,
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pedestrians 23% and cyclists 3% (WHO, 2018),
(Figure 3).

Figure 3 — Share of VRU groups in fatalities, world,
2016

3. PROBLEM OF ROAD INFRASTRUCTURE
SAFETY MANAGEMENT

Road infrastructure safety management is defined
as a set of procedures for road infrastructure safety,
which should relate to the entire life cycle of roads:
planning, design, commissioning and use. [6, 7, 9, 10].
This implies a proactive and reactive approach to road
management for improving traffic safety [11]. The
following procedures for road infrastructure safety are
being established and implemented [5, 6]:

e assessments of the impact of state roads on traffic
safety,

e audits of state road safety,

e road safety checks and

e network road safety assessments at the level of the
entire network,

which, more recently, include the needs of Vulnerable
Road Users [5]. However, these procedures are esta-
blished and implemented only on state roads outside
urban areas, and the mobility of Vulnerable Road
Users, especially pedestrians and cyclists, persons with
reduced mobility and persons with disabilities, is more
pronounced in urban areas, whose traffic network is
not subject to listed procedures for road infrastructure
safety.

4. INCLUSIVE ROAD INFRASTRUCTURE
SAFETY MANAGEMENT IN THE
SETTLEMENT

Management of the road traffic safety system, in
addition to the national one, must also take place at the
local level [12]. Although the local road safety system
can, in functional terms, be set up analogously to the
national system, its framework is much narrower and
thus places much more specific and greater demands
on local road safety management to adapt the local
road infrastructure safety management system in the
settlement to local conditions [13].

Inclusive road infrastructure safety management in
the settlement should, taking into account the needs of
Vulnerable Road Users (non-motorized participants:
pedestrians, especially children and cyclists and users
of two-wheeled motor vehicles), persons with reduced
mobility and persons with disabilities, ensure impro-
vement of physical infrastructure of settlement roads
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for these most vulnerable road users, so that the roads
of the settlement are equally safe for all participants.

Safe roads in the settlement should raise the gene-
ral level of safety, including, before all, improvements
in terms of technological progress and the quality of
the road network of all users, especially the most
Vulnerable Road Users, through planning, design,
construction and exploitation of ,,self-explanatory and
self-executing roads“ and ,areas along forgiving
roads* [14, 15, 16].

In this context, starting from general statistics on
traffic accidents and based on a detailed analysis of
traffic accidents on roads in the settlement, the content
of inclusive road infrastructure safety management in
the settlement should include the following areas of
activity and elements of settlement roads:

o Planning the use of settlement space for safe traffic
of all participants,

e Pedestrian content,
e Content for cyclists,

e Density and position of crossings for pedestrians
and cyclists,

e Separation of pedestrians and cyclists from high-
speed motor traffic,

e Content for two-wheeled motor vehicles,

e Pedestrian zones,

e Slow traffic zones,

e Zone, 30,

e Location of schools and school zones,

e Safety of children on the way to and from school,

¢ Vehicle entrances to the building, yard and garage,

e Technical means for slowing down traffic,

e Technical regulation of traffic,

e Protection at public passenger transport stops,

e Protective fences for pedestrians,

e Ensuring traffic safety in the zone of road crossing
over the railway,

e Ensuring traffic safety in the construction site
zone,

e Ensuring traffic safety in the zone of performing
communal works on the road,

e Security aspect of advertisements and advertising
in the field of roads,

e Local traffic restrictions,

o Elements of accessibility of public transport for
persons with reduced mobility and persons with
disabilities: stops and platforms; parking spaces;
public pedestrian areas; traffic lights; pedestrian
crossings; pedestrian islands and intersections.
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5. DISCUSSION

The research of pedestrian fatality tendencies in
the period 2007—-2018 in Montenegro, in general, dete-
rmines the decreasing trend of pedestrian mortality,
which can be described by a good indirect exponential
relationship with the time course of the analyzed
period (correlation coefficient is 0.721; determination
coefficient is 0.59 ), (Figure 4). However, this general
decrease in pedestrian mortality is characterized by
inequality and variability, increasing pedestrian morta-
lity in some years, especially in 2010 and 2013 and
slightly in 2016 and 2018, which indicates insufficient
development of pedestrian safety system on the roads
of Montenegro, because, for now, a more pronounced
is normative in relation to the implementation and
practical aspect. In this regard, the procedure of traffic
regulation in the pedestrian zone, slow traffic zone,
zone ,,30%, school zone, for unimpeded movement and
access to facilities for persons with reduced mobility
and persons with disabilities has been standardized
[18] and modern procedures for improving road safety
have been introduced in accordance with Directive [5]
amending Directive [6], with the introduction of legal
liability of road designers and contractors for road
infrastructure safety [18].
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Figure 4 — Tendencies in pedestrians fatality in road
traffic, Montenegro, 2007-2018

By researching the distribution of pedestrian and
VRU casualties in relation to the category of roads in
Montenegro, in 2016, an excellent connection was
found between all levels of casualties: fatal, severely
injured, lightly injured, in which casualties of pede-
strian and VRUs on the streets in urban area are the
most numerous, then on the main, then local roads, and
the least on regional and uncategorized roads. In this
case, the correlation of pedestrian injury is an excellent
direct exponential (correlation coefficient is 0.950;
coefficient of determination is 0.975), and the corre-
lation of VRU-s injury is an excellent direct expo-
nential (correlation coefficient is 0.999; coefficient of
determination is 0.99), (Figure 5), [10].
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Pedestrians and VRU-s fatalities by road type in MNE
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Figure 5 — Distributions of pedestrian and VRU fata-
lities in relation to the road category, Mo-
ntenegro, 2016

These findings affirm the introduction of inclusive
road infrastructure safety management in the settle-
ment, as an approach to the protection of Vulnerable
Road Users, especially pedestrians.

6. CONCLUSION

Inclusive road infrastructure safety management in
the settlement should, taking into account the needs of
Vulnerable Road Users (non-motorized participants:
pedestrians, especially children and cyclists and users
of two-wheeled motor vehicles), persons with reduced
mobility and persons with disabilities, ensure impro-
vement of physical infrastructure of the settlement ro-
ads for these most vulnerable road users, so that the
roads of the settlement are equally safe for all parti-
cipants.

The content of inclusive road infrastructure safety
management in the settlement should include all areas
of activity and all elements of roads of the settlement
whose improvement can raise the level of traffic safety
of all users, especially the most Vulnerable Road Use-
rs, persons with reduced mobility and persons with
disabilities, through planning, design, construction and
exploitation of roads in the settlement.
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Figure 6 — Risk of traffic fatality as a function of the
scope of inclusive road infrastructure safety
management of the settlement

The risk of traffic fatality on the roads of the
settlement is indirectly exponentially related to the
scope of inclusive road infrastructure safety manage-

ment in the settlement (Figure 6).
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INKLUZIVNI MENADZMENT BEZBJEDNOSTI INFRASTRUKTURE PUTEVA U
NASELJU — PRISTUP ZA UNAPREDENJE BEZBJEDNOSTI RANJIVIH UCESNIKA U

SAOBRACAJU

Posljednjih deset godina doslo je do stabilizacije smrtnog stradanja u saobracaju na putevima svijeta.
Pri tome, smanjeno je smrtno stradanje lica u oklopu vozila, a smrtno stradanje lica van oklopa vozila—
ranjivih ucesnika u saobracaju nastavilo je da raste. Najugrozeniji su motocikisti, pa pjesaci i na kraju
biciklisti, kako u razvijenim zemljama Evropske unije, tako i u nerazvijenim i zemljama u razvoju.
Zaostajanje u smanjenju smrtnog stradanja ranjivih ucesnika u saobracaju zahtijeva inovacije u
istrazivanju i kreiranje i sprovodenje novih politika upravljanja bezbjednoscéu saobracaja na putevima.
U tom aspektu inkluzivni menadzment bezbjednosti infrastrukture puteva u naselju moze biti paradigma
za uvodenje i sprovodenje zastite ranjivih ucesnika u saobracaju, lica smanjene pokretljivosti i lica sa
invaliditetom, kroz postupke kontrole bezbjednosti puteva u naselju, u svim fazama Zivotnog ciklusa
puta: planiranju, projektovanju, izgradnji i upotrebi. Sadrzaj inkluzivnog menadzmenta bezbjednosti
infrastrukture puteva u naselju treba da obuhvati sve oblasti djelovanja i sve elemente puteva naselja
Cijim unapredenjem se moze podici nivo bezbjednosti saobracaja svih korisnika, tako da putevi naselja
budu jednako bezbjedni za sve ucesnike u saobracéaju Pri tome rizik smrtnog stradanja u saobraéaju na
putevima naselja je indirektno eksponencijalno povezan sa obimom sadrzaja inkluzivnog menadzmenta

bezbjednosti infrastrukture puteva u naselju.

Kljuéne rijedi: inkluzivni menadzment, bezbjednost infrastrukture puteva u naselju, zastita, ranjivi

ucesnici u saobracaju
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