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Conceptual foundations of the theory of road
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Abstract. The analysis of the content of legislative, regulatory and
technical sources regulating activities in the field of road safety in the
Russian Federation is carried out. The federal target programs adopted for
implementation in different years aimed at improving the state of road
safety are studied. The object of the study is the theory of road safety. The
theory is based on the principle of protecting the life and health of citizens
enshrined in the Constitution of the Russian Federation. Several levels are
considered from the point of view of the development, implementation and
control of the effectiveness of measures to improve road safety. The result
is obtained in the form of a single pyramid of the theory of road safety. The
theory assumes the appearance of a significant factor in the assessment of
the state of safety in transport processes. The presented concept allows you
to predict the state of road safety.

In theoretical terms, the problem of ensuring road safety has been developed on the
initiative of the international community since the end of the XIX century — since the first
fatal road traffic accident. Until the end of the twentieth century, this problem continued to
be solved largely thanks to the efforts of the United Nations Economic Commission for
Europe. [1, 2] The first work in the Russian Federation to ensure road safety dates back to
the late 1970s.

The degree of protection of participants in the transport process from road accidents and
their consequences is defined by the term "road safety".

In turn, the process of ensuring road safety consists of activities aimed at preventing the
causes of road accidents, reducing the severity of their consequences. The wording of the
above terms is fixed in the Federal Law of the Russian Federation "On Road Safety".

Currently, the system for preventing road accidents and injuries is based on the
assessment of the effectiveness of the measures carried out, mainly in the engineering and
technical direction (Fig. 1). Preventive work with the population has a differential approach
and is presented in the form of measures aimed at individual categories of the population.
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Fig. 1. Modern understanding of the road accident prevention system

Following a meeting of the State Council held on June 26, 2019, the President of the
Russian Federation approved a list of instructions aimed at reducing the death rate and
injuries of the population as a result of road accidents on highways, as well as improving
the efficiency of the management system in the field of road safety. The development and
approval of the state program of the Russian Federation for ensuring road safety for the
period up to 2030 should cover measures aimed at strengthening administrative
responsibility for violations of traffic rules and the inevitability of punishment, as well as
improving programs for teaching children the skills of safe participation in road traffic.
President Vladimir Putin noted that " The prevention of road accidents is a key task» [3]

The algorithm for forming the theory of road safety is based on the conceptual
knowledge of its composition and structure. In the course of the research, materials devoted
to the system analysis of road safety problems were studied. [4, 5, 6]

The analysis of the content of works devoted to the issue of improving road safety
aimed at studying the influence of the driver, improving the capacity of roads, traffic
management on the road network. [7, 8, 9]

For clarity, we will display the components of the theory of road safety in the form of a
pyramid, the construction of which is based on the principle of "analysis — prevention —
provision — control — consequence".

The base of the pyramid theory of road safety will be the position of the Federal law
"On road safety" — protection of life, health and property of citizens, protect their rights and
legitimate interests, and also protection of the interests of society and state by preventing
traffic accidents, reducing the severity of their impact. (fig. 2)

This provision is an axiom and is fixed in the normative act of the highest legal force —
the Constitution of the Russian Federation — it is the basis of other laws aimed at preserving
human life and health.

Absolutely everyone is a road user. In accordance with the legislation of the Russian
Federation, this is a driver, pedestrian, or passenger. However, the status of a person as a
road user changes from pedestrian to driver or passenger at different times of the day. [10]

In addition, the individual administrative and legal status of a citizen changes
throughout life, which implies the legal consolidation of the position of a citizen in society
with a set of rights, guarantees, duties and responsibilities. There are three types of statuses.
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Thus, the "special" status includes orphans, the unemployed, refugees, students, veterans,
the disabled, residents of territories with a special administrative regime, civil servants,
persons who have committed offenses, etc. The" Individual " status specifies a citizen by
gender, age, marital status. The "general" status applies to all citizens of the State and is
enshrined in the Constitution. [11] Thus, it is obvious that the knowledge, skills and
abilities of a person of different administrative and legal status differ significantly.
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Fig. 2. Conceptual foundations of road safety theory
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Therefore, the second level of the pyramid will be the development of measures aimed
at ensuring road safety. Close attention to the state of transport process safety in the
Russian Federation at the state level began to be paid at the beginning of the XXI century.
It was then that the first (2006 — 2012) and later the second (2013 — 2020) Federal Targeted
Programs aimed at improving road safety were developed.

The vast majority of events contained in the reviewed documents have an organizational
or technical nature and are to regulate activities on road transport in the road sector, the
implementation of traffic organization, compulsory certification of vehicles, licensing of
separate types of activity on motor transport, carrying out of socially-oriented activities in
the transport sector; the implementation of Federal state supervision in the field of ensuring
road safety.

It is worth noting that at this level, measures are provided for not only the organization
of training of drivers of vehicles, but also the training of citizens in the rules and
requirements of road safety, which is relevant to all participants in the transport process, i.e.
citizens of various administrative and legal status.

These measures are developed in the regulatory legal acts, regulations in the field of
road safety and establish the powers and responsibilities of the Government of the Russian
Federation, federal executive authorities, executive authorities of the subjects of the
Russian Federation and local self-government bodies. The third level of the pyramid
reflects the implementation of the measures specified at the second level, as well as the
control of the activities of public associations, legal entities and individuals in order to
prevent road accidents and reduce the severity of their consequences.

This is a meaningful level in which measures are implemented related to the
construction, repair and operation of highways and equipping them with technical means of
traffic management, with the improvement of vehicles and the training of drivers for safe
participation in the transport process. The implementation of these measures falls within the
competence of the Ministry of Transport (Federal Service for Supervision of Transport,
Federal Road Agency), the Ministry of Science and Higher Education, the Ministry of
Health, the Ministry of Internal Affairs and is distributed among subordinate organizations
and institutions.

The fourth level of the pyramid is an assessment of the effectiveness of activities aimed
at improving the state of road safety.

The simplest way to evaluate the effectiveness is to compare absolute or relative
indicators that objectively reflect the state of accidents in road transport for a certain period
of time: the number of road accidents, citizens injured in them in the total number and
specifically drivers, violators of traffic rules, the number of people killed in an accident per
10 thousand vehicles (transport risk), the number of people killed in an accident per 100
thousand. population (social risk), the number of deaths per 100 injured in road accidents
(severity of consequences), an absolute indicator compared to the indicator of the previous
year. [12, 13]

But, the main principle of performance evaluation is the monetary approach. The
principles of consistency and stochasticity of the conditions for their implementation are
important and must be taken into account when evaluating the effectiveness of road safety
measures. [14, 15]

The assessment of the effectiveness of measures should be carried out from the
perspective of not only "economic losses" (transport delays, fuel overruns, wear and
damage to vehicles, loss of profit by road users and losses in related industries), but also
"social losses", since the top of the pyramid of road safety theory is the indicator of "zero
mortality” as a result of road accidents. "Economic losses" have an unambiguous monetary
equivalent, while "social losses" affect the fullness of a person or society as a whole (losses
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associated with the death of a person, with his mental and physical health) and their
assessment is made indirectly due to the lack of methodological developments in this area.

The Vision Zero program takes into account the principles of "control and separation”,
"functional harmony"," predictability and simplicity"," striving for limitations " and has
been widely understood in the countries of Western Europe and North America.

The transcontinental location of the territory of the Russian Federation, the presence of
different geographical zones and climatic conditions, the formation of some republics,
autonomous districts and regions on a national basis determines the differentiation in the
knowledge of the theoretical foundations of road safety.

With territorial differentiation, taking into account the social, economic and transport
indicators of the development of settlements, the effectiveness of measures to prevent road
accidents increases significantly.

The presented theory has a conceptual structure and is proposed in the development of
the existing theory of traffic management, allows you to understand, explain and predict the
state of road safety. This theory assumes the appearance of a certain factor — "zero
mortality", which is a consequence of the role of scientific facts and practical knowledge
used in the theory of road safety.

The work was performed under the RGNF grant 21-19-00240.
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