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Abstract. There are two types of internationally recognized engineering approaches to addressing road safety issues — proac-
tive and reactive. Predicted or proactive approach includes prevention of accidents and taking corrective measures before
accidents can occur. One example of this approach is road safety audit, which is a relatively new tool in developing countries.
The paper has analyzed approaches to road safety audit outlined in guidelines of the United Kingdom, Ireland, USA, Aust-
ralia, Canada, as well as in guidelines of Asian Development Bank for the countries of Central Asian Regional Economic
Cooperation. All reviewed documents are characterized by a similar approach to the basic definitions, to selection of audit
team and requirements for team members, to the main stages of road safety audit. All reviewed guidelines emphasize that
audit is not a means of project works evaluation, verification of compliance with standards, a means of projects ranking or
evaluation. Approach to road safety audit, outlined in recommendations developed in the Republic of Kazakhstan has also
been analyzed. It has been established that the document does not meet approaches adopted in developed countries. Condi-
tions of the Republic of Kazakhstan require development of a new document based on analysis of the best international expe-
rience. Currently, the Republic of Kazakhstan has embarked on a gradual introduction of “road forgiving mistakes” approach
to the design and operation of roads. This fact should also be considered when revising road safety audit manual.
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cTpad lleHTpanbHOAa3UaTCKOr0 PErHOHAIBHOIO YKOHOMUYECKOr0 COTpyAHHYecTBa. JlIs BCeX pacCMOTPEHHBIX JHOKYMEHTOB
XapaKTepPeH CXOXKHH MOIXO0J K OCHOBHBIM OMPENENCHUSIM, BEIOOPY ayJMTOPCKOM IPYIIbI U TPeOOBaHHUSAM K €€ WIEHaM, OC-
HOBHBIM JTalaM ayura 0e30IIacCHOCTH JOPOXKHOTO JIBIDKEHUs. BO BCeX pacCMOTPEHHBIX PYKOBOACTBAX MOAYEPKUBACTCS, YTO
ayIWT — 3TO HE CPEICTBO OLEHKH PaboT MO MPOEKTy, MPOBEPKU COOTBETCTBUSI CTaHAAPTAaM, CPEICTBO PAHKHPOBAHUS WM
OLICHKU TIPOEKTOB. Takxke ObUI NMPOAaHAIM3MPOBAH IOJIXOJ K ayIuTy OE30IaCHOCTH IOPOXKHOTO JIBYDKCHUSI, W3JIOKEHHBIH
B peKOMeHIanusx, padpaboranHsix B Pecry6muke KaszaxcTan. YcraHOBIEHO, YTO JOKYMEHT HE COOTBETCTBYET NOIXOMIAM,
NPUHATBEIM B Pa3BUTHIX cTpaHax. YcinoBus PecmyOmuku Kazaxcran TpeOyloT pa3pabOTKM HOBOTO JOKYMEHTa, OCHOBAaH-
HOTO Ha aHAJIN3€ JIYYIIero MeXIyHapoaHOro ombiTa. B Hacrosmee Bpems Pecrrybmmika KasaxcTan mpucTynmia K HOCTEIEH-
HOMY BHEAPEHHIO KOHIICTIIIMY «IIPOIIAIONIeH OIMOKH JOPOTH» B IPOSKTHPOBAHUH U SKCIUTyaTalMy JIOpOr. DTOT (GaKT Takxke
CJIe/TyeT YUHUTHIBATH IIPU NIEPECMOTPE PYKOBOACTBA 110 AyAUTY OE30IIaCHOCTH JOPOXKHOTO ABHKEHHSI.

KuroueBblie ciioBa: 6€30I1aCHOCTD JOPOKHOTO JBIDKEHHS, ayIUT OC30IIaCHOCTH JIOPOKHOTO IBIKeHUs, Peciy0inka Kazax-
CTaH, LIeJX ayAnuTa 0e30MacHOCTH JOPOXKHOTO ABMYKEHHSI, METOIOIOT U ayAuTa

Jas nurupoanmsi: Vopaes, K. [lytu noBeieHust kauecTBa ayaura 0e30MacHOCTH JOPOXKHOTO JIBIOKeHHS B PecryOnuke
Kazaxcran / K. U6paes, [. Kanckwii, C. bornanosuy // Hayka u mexuuxa. 2021. T. 20, Ne 1. C. 45-51. https://doi.org/10.

21122/2227-1031-2021-20-1-45-51

Introduction

Currently, the role of traffic management
quality improvement has increased. Works to
improve road safety require further improvement
in order to reduce total socio-economic losses in
road traffic.

In all documents, developed and under deve-
lopment, such as Plan of Priority Actions for Road
Safety increase in the Republic of Kazakhstan for
2017-2020, developed with support of Asian
Development Bank, “National Concept for Road
Safety” project, developed by Interdepartmental
Research Institute, Academy of Law Enforcement
Agencies under the General Prosecutor's Office of
the Republic of Kazakhstan, as well as by other
international financial institutions: World Bank,
EBRD, as well as TRACECA, it is noted that
at present there is a gap in regulatory and technical
base in the field of road safety in terms of taking
into account interconnection of elements affecting
road safety: people, road infrastructure and
transport, as well as absence of such a preventive
tool in this system as a road safety audit.

As international experience shows, remaining
within the framework of engineering activity tradi-
tional for the Republic of Kazakhstan, which
reduces mainly to maintenance of a considerable
length of roads, it will be difficult to significantly
improve traffic safety. Based on the analysis of the
world practice of road safety provision, the country
should begin work on introduction of modern
technologies and methods of work organization in
this direction. This primarily relates to road safety
audits.
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Road safety is a global socio-economic issue.
In developing countries, the number of victims and
fatalities in road traffic accidents is growing at
an alarming rate. From economic point of view,
the cost of road traffic accidents is estimated
at about one percent (1.0 %) of gross national
product in low-income countries, one and a half
percent (1.5 %) in middle-income countries, and
two percent (2.0 %). in high-income countries [1].
According to the World Health Organization [2],
road traffic injuries will take third place in 2020
among all causes in terms of losing a year of life,
considering possible disability, compared with the
ninth place in 1990. Road Safety Manual indicates
that thirty-four percent (34.0 %) of all accidents
occurred partially or completely due to road traffic
factors [3].

There are two types of internationally recog-
nized engineering approaches to addressing road
safety issues — proactive and reactive. In the case
of reactive approach, measures to improve safety
are taken after the accident has already occurred.
In many developing countries, use of reactive ap-
proach does not bring significant success due to the
lack of regulatory requirements necessary to use
this approach [4]. Predicted or proactive approach
includes prevention of accidents and taking correc-
tive measures before accidents can occur. One
example of this approach is road safety audit (RSA,
Road safety audit), which is a relatively new tool
in developing countries. In essence, audit is an
accident prevention tool. Studies that have
attempted to quantify the benefits of audit have
produced impressive results. In the UK, road
administration estimated benefit-cost ratio for RSA
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to be 15:1, in New Zealand this ratio is estimated
to be 20:1. Cost-benefit analysis in Denmark that
passed safety audit showed an average profit
margin of 146 percent in the first year [5].

The first road safety audits were carried out in
the UK in the 1980s, and in Australia and New
Zealand in the early 90s. However, until 1996,
audits in many developed countries, including the
USA, were not conducted. During the 1990s,
audit was introduced in other countries such as
Denmark, Canada, the Netherlands, Germany,
Switzerland, Sweden and South Africa. Subse-
quently, RSA was actively introduced in develo-
ping countries such as Malaysia, Singapore, Bang-
ladesh, India, Mozambique and the United Arab
Emirates. Currently, the World Bank and the
European Council for Transportation Safety are
actively promoting their national road safety pro-
grams [6]. In a number of countries, RSAs are
practiced in accordance with the guidelines of
individual countries (their own guidelines). As early
as 2008, the European Union adopted manda-
tory Directive 2008/96/EC “Road Infrastructure
Safety Management” (hereinafter the “Directive”).
The directive became law on November 19, 2008
and entered into force on December 19, 2010.
The document introduced requirements and obli-
ged the EU member states to introduce and carry
out the following activities on the roads included
in the network of trans-European transport corri-
dors [7]:

— road safety audit;

— certification of road safety auditors;

— assessment of the impact on road safety of
road construction and repair projects;

— traffic safety inspection;

—road network safety rating;

— informing the public about accident centers.

Actions of EU countries to implement the
Directive have allowed member countries to
achieve notable success in reduction of the acci-
dent rate. In 2010-2016, the number of deaths due
to road accidents in the EU countries decreased
by 19 %. In 2016, 25620 people died on EU roads,
which is 510 less than in 2015 and 5900 less than
in 2010. The total number of deaths per 10 thou-
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sand cars in all EU countries is 0.88. For compa-
rison: in the Republic of Belarus this indicator
is 1.48 people, and in the Republic of Kazakh-
stan — 4.6 people [8].

In recent years, deaths due to road accidents in
the EU countries have remained at approxima-
tely the same level. In response to this slowdown,
revision of the Directive and adoption of a new
version, which will be significantly expanded, are
currently being prepared.

Currently, road safety audits are already used
very widely: in all EU countries, the USA, Canada,
Australia, New Zealand, and many developing
countries. Normative documents on audit conduction
in the Republic of Kazakhstan [9], Russia [10],
Belarus [11] were developed and put into effect.

The purpose of this study is to compare guide-
lines for road safety audits in selected developed
countries, with the goal of improving approaches
to road safety in the Republic of Kazakhstan.

Approaches to road safety audit
in developed countries

In modern conditions of globalization and
development of information technology, obtaining
information has been greatly simplified. When de-
veloping or substantially revising a normative-
technical document, studying experience of other
countries is not only desirable, but also necessary.
This avoids potential errors and reduces costs.
Moreover, it is important to use as samples such
documents that, firstly, do not have theoretical
errors, and secondly, have a positive experience
in their use. We reviewed approaches to road safe-
ty audit in some developed countries.

The review included road safety audit guide-
lines used in the UK [12], Ireland [13], the
USA [6, 14], Australia [15], Canada [16], as well
as Asian Development Bank guidelines for coun-
tries of Central Asian Regional Economic Coope-
ration (CAREC) [17].

All of these documents are available for review
on the Internet. The first factor considered was
definition of road safety audit. The results are
shown in Tab. 1.
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Table 1
Definition of audit in the reviewed documents
Country Definition
United Kingdom Road safety audit is an independent and formal assessment of road project during design and at the

end of construction (preferably before the road is open for traffic)

Ireland

Road safety audit is an assessment of the road during design and construction before the road is put
into operation, to identify potential safety hazards that can affect any road user, to propose measures
to eliminate or mitigate these problems

USA

Road safety audit is a formal safety audit of an existing or future road or intersection by an indepen-
dent audit team. RSA team considers safety of all road users, qualitatively evaluates and reports on
road safety problems and opportunities for improving safety

Australia

Road safety audit is an official audit of a future road project or traffic organization or existing road,
during which an independent qualified team reports on potential project problems that affect safety
performance. Road safety audit process addresses safety of all road users

Canada

Road safety audit is a formal and independent audit of road project effectiveness, carried out by expe-
rienced team of safety experts and covering safety issues for all road users

Asian Development Bank

Road safety audit is a formal and detailed study of a road project by independent and competent group

of auditors, the result of which is a report with a list of potential safety problems in the project

The essential points that distinguish most defi-
nitions, are that audit:

— is a formal procedure;

— is performed by an independent team of spe-
cialists;

— identifies potential security issues in the pro-
ject.

A characteristic feature of most of the docu-
ments examined was that they contain indication
of what road safety audit is not.

Thus, all documents expressly emphasize that
audit is not a verification of project’s compliance
with standards or best practices, it is an examina-
tion task. Audit is not a check of conformance of
a finished road to the project. In addition, audit
does not consider safety of individual structures.

A separate emphasis on the fact that audit is not
a check for compliance with applicable standards
is due to many factors, including:

— too much confidence in national standards,
without determining whether these standards are
actually suitable for safety;

— standards often contain only minimal re-
quirements. Application of several such standards
with minimum requirements may lead to a de-
crease in overall safety of the facility;

— standards usually cover the most general situ-
ations, and not all possible ones;

— in some projects, norms that do not corre-
spond to this type of road may be used;

— outdated or inappropriate national norms and
standards may be mistakenly used;
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— sometimes a combination of various elements
in project development can lead to a result that is
not the best in terms of security;

— often the designer is pressured to reduce
estimated cost of the facility, which can be imple-
mented primarily at the expense of security con-
siderations;

— sometimes changes are made during const-
ruction that do not take into account operational
safety factors.

The next step examined the objectives of road
safety audit. The following audit objectives are
indicated in reviewed documents (Tab. 2).

You may notice that the common goal in all the
documents reviewed is to identify potential prob-
lems with road safety.

Recommendations regarding stages of road
safety audit in the documents reviewed are some-
what different. In a generalized form, six stages
can be distinguished during planning, design and
construction of a road project, at which road safety
audit can be carried out. They correspond to gene-
rally accepted phases in planning, design, construc-
tion, operation and maintenance of roads:

— stage of feasibility study;

— stage of development of project documen-
tation;

— stage of development of working documen-
tation;

— stage of road construction;

— pre-operational stage;

— existing road (road safety inspection).

Hayka
urexHuka. T. 20, Ne 1 (2021)



Transport

Table 2
The objectives of road safety audit in reviewed documents

Country

Audit objective

United Kingdom

Identify potential road safety problems that may affect any road users and propose measures to ad-
dress or mitigate these problems

Ireland

Identify potential safety hazards that could affect any road user to propose measures to address or

mitigate these problems

USA RSA objective is to answer the following questions:

der what circumstances?

What elements of the road can pose a safety problem: to what extent, for which road users, and un-

What options are there to address or mitigate identified security issues?

Australia

The objective of road safety audit is to identify any existing project safety deficiencies

Canada The objective of road safety audit:

minimize frequency and severity of possible accidents;
consider safety of all road users, including vulnerable road users;
make sure that all possible measures have been taken to mitigate consequences of road accidents;

minimize potentially negative impacts on safety on designed road and on adjacent roads

Asian Development Bank

road facility

To minimize the risk of accidents, and to minimize severity of any accidents that may occur at a new

Usually, the earlier the audit is conducted
during planning and design process, the easier
and cheaper effective changes are achieved that
increase the level of security [17].

Existing approach to road safety audit
in the Republic of Kazakhstan
and directions for its improvement

Document R RK 218-142-2017 “Recommen-
dations on audit and inspection of road safety
on public roads” [9] is in force in the Republic of
Kazakhstan.

The following definition is given in the docu-
ment: “Road safety audit: verification of organiza-
tions activities results during design, construction
and operation of roads for compliance with current
requirements of regulatory and technical docu-
ments on organization and safety of traffic”.

At the same time, Directive on road infrastruc-
ture safety management No 96/2008, European
Parliament and Council, Brussels, 2008 is indi-
cated as a source of determination.

However, this source does not contain the
above definition. Definition in the European Direc-
tive is as follows: “Road safety audit means an
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independent detailed systematic and technical sa-
fety check relating to the design characteristics of
a road infrastructure project and covering all stages
from planning to early operation”.

Thus, original source does not say anything
about checking for compliance with current re-
quirements of regulatory and technical documents.
This approach led to a critical methodological
error, as a result of which the document, to a large
part, develops provisions that are not related
to road safety audits.

As for the audit objectives, they are not expli-
citly indicated in the document, what significantly
complicates the work.

The criteria at which the audit is carried out in
accordance with R RK 218-142-2017 do not meet
and completely contradict international practice.
According to the document, the basis for the audit
on public roads are the following:

— receipt of well-grounded complaints and pro-
posals from legal entities or individuals that con-
tain information about violations of requirements
for ensuring road safety by road organizations or
the public;

— significant changes in organization of traf-
fic, etc.;
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— contractual obligations between the Customer
and the contractor as a separate form of audit ser-
vices, and as part of design, technical supervision,
as well as diagnostics and certification of roads.

This approach means that the audit is a random
procedure, is not mandatory and is not systematic.
Conduction of the audit as a response to com-
plaints has no precedent in the world and deprives
the procedure authority.

Final results that are expected are not relevant
to road safety audit. In accordance with [9], the
results of roads audit are used with the following
purpose:

— to assess the degree of conformity of tech-
nical level indicators, operational condition and
maintenance level of roads and road structures
with established standards, based on requirements
for ensuring traffic safety;

—to rank a local site, road or network by degree
of risk of road safety;

— to assess effectiveness of appointment of
repair measures on acceptable values of weighted
average total accident rate;

— to assess economic efficiency of measures
to improve traffic safety;

— to assess the results of activities of road orga-
nizations to reduce the level of road accidents and
manage “hazardous areas” of roads;

— to establish factors and conditions conducive
to occurrence of accidents and areas of their con-
centration;

— to justify measures for organization and sa-
fety of road traffic in the planning of road works
and formation of targeted programs to improve
road safety.

The above-mentioned tasks in themselves are
important enough to improve road safety, however,
none of the tasks are solved within the framework
of road safety audit in classic appreciation of the
term.

Based on the analysis of [9], it can be said that
the term “road safety diagnostics” is the most
appropriate term for the activity described in
the document. Given theoretical errors in [9],
development of a new regulatory and technical
document is an acceptable way to correct the
situation.

Based on the analysis already performed, it can
be noted that in developed countries there is a
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similar approach to the basic definitions, to selec-
tion of audit team and to the requirements for team
members, to the main stages of road safety audit.
There are some differences in approaches to the
stages of the road life cycle, which is explained
by peculiarities of national legislation in the field
of construction and terminology used.

Road safety audit, being a formal standardized
procedure, involves implementation of certain ac-
tions. These actions can be summarized as follows:
making a decision on the need for audit, selection
of audit team, exchanging information before audit
conduction, checking drawings and documents
in office conditions, driving of audit team on the
road in the daytime and at night, preparing of audit
report, discussion of audit report with the project
team, writing of a response report by the project
team. A separate stage, which is adjacent to road
safety audit, but may not be considered directly
as audit, is monitoring of road safety after put-
ting the road into operation, which is carried out at
differrent times: after a year, 3 years, sometimes
more.

Experienced engineers with education and
experience in the field of organization and safety
of traffic, road design are involved in the audit.
An important requirement is continuous impro-
vement of theoretical and practical training of
auditors in specialized courses. The audit team
includes at least 2 people, one of whom is the team
leader.

Currently, the Republic of Kazakhstan has em-
barked on a gradual introduction of “road forgiving
mistakes” approach to the design and operation of
roads. This fact should also be considered when
revising road safety audit manual. There are exam-
ples of such a specialized approach to audit in
the world. For example, in audit manual, which
operates in Australia and, especially, in New Zea-
land [18], all requirements and recommendations
are set out in accordance with implementation
of Safe System concept, which is actively imple-
mented in these countries.

CONCLUSIONS

1. Approaches to road safety audit in developed
countries are similar. In most cases, when deter-
mining an audit, it is emphasized that the audit is
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a formal procedure, performed by independent
team of specialists, and also identifies potential
security problems in the project.

2. Characteristic feature of RSA manuals in de-
veloped countries is that they provide an indication
of what a road safety audit is not. All documents
expressly emphasize that an audit is not a verifica-
tion of a project’s compliance with standards or
best practices.

3. Approach to road safety audit currently
adopted in the Republic of Kazakhstan contains
critical methodological errors, as a result of which
the document, to a large part, develops provisions
that are not related to road safety audit.

4. An acceptable way to remedy the situation
is to develop a new regulatory and technical docu-
ment.
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