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RATIONALE OF THE «SAFETY» INDICATOR DIFFERENTIATION
AND ITS IMPLEMENTATION INTO THE DCRE SYSTEM

The article considers the «safety» indicator and its components to determine the im-
portance of each component of the indicator in the system assessing the quality of ser-
vices in automobile transportation. The degree of the necessity of the indicator compo-
nents in the system assessing the quality of passenger automobile transportation, as well
as the degree of influence of each component on the quality of the services for the pas-
senger transportation has been determined.

Keywords: quality assessment, indicators, transport service, transportation process, pas-
senger traffic, differentiation, components.

bypnakoea I'.10., bBykina M./l. Oorpynmyeanna oughepenyiauii nokazHuxka «oe3nexa»
i imnaemenmauis iiozo 6 cucmemy BAJIC. VY cmammi nasedeno demanvHuil po3eisio no-
Ka3HUKa «be3nekay ma o020 KOMNOHEHMI8 015 GU3HAUEHHS BANCIUBOCHL] KONCHO20 KOM-
NOHEHMA NOKA3HUKA 8 CUCIeMI OYIHKU AKOCMI HAOAHHS NOCIY2e 3 NePe8e3eHHs NACANCU-
pie asmomobitbHum mparcnopmom. Busnauweno cmyninb HeoOXiOHOCMI KOMNOHEHMIG
NOKA3HUKA 6 CUCHEMI OYIHKU SIKOCHI NACANCUPCLKUX NEepPese3eHb, d MAKodIC CMYNiHb
BNIUBY KONCHO20 KOMHOHEHMA HA AKICMb HAOAHH NOCTYe NO NepeBe3eHHI0 NACANCUPI8
A8MOMOOIILHUM MPAHCNOPMOM. 3 aHanizy podim GYeHux, SIKIi 00CAIONCYEANU NOKAZHUK
be3nexu, He NPeOCMAasIAEMbCsl MONCTUBUM CKIACMU KIACUDIKAYIIO eleMeHmie NOKA3HU-
Kig, momy wo 8i0cymue OpoOaeHHs CYYLIbHO20 NOKA3HUKA «De3nekay Ha eremenmu. Ane
€OUHULL NOKA3HUK HEOOYLIbHUL, MOMY W0 Oe3NeKa NOSUHHA PO32ASOAMUCs 68 CUMOIO3]
mpvox eudie besnexu (besnexu mpancnopmuo2o 3acody, desneku 600is, besnexu naca-
acupis). Ha niocmaei npogedenns ankemysanHs nacaxcupis i nepegiznuxie m. Mapiynons
3 BU3HAYEHHS HAABHOCMI MA GUKOPUCMAHHS 3ANPONOHOBAHUX KOMNOHEHMIE NOKA3HUKA
«be3nexka» 8 OyiHYl AKOCMI NepesizHo20 Npoyecy HPU NACAHCUPCOKUX ABMOMOOITbHUX
nepeseseHHsAX Oyid po32iaHyma i 6UHAYEHAd OUHAMIKA 3MIH yux KOMnoHenmie. B pe-
3ynIbmami eKCnepmHol OYIHKU NPAYi6HUKAMU AGMOMPAHCNOPMHUX NIONpUEMCmE 1 na-
cadcupamyl no GUHAUEHHIO HAABHOCMI I BUKOPUCIMAHHA 3ANPONOHO8AHUX KOMNOHEHMIE
NOKA3HUKA OYIHKU SAKOCMI NePesizH020 Npoyecy npu NACA’CUPCOKUX ABMOMOOITbHUX Ne-
DEBE3CHHAX MOJCHA 3pOOUMU HACMYNHI BUCHOBKU: OUHAMIKA 30L1bWeHHs 8CIX KOMNOHe-
HMI8 NOKA3HUKA «be3nexka» ceiouume npo me, wo Oe3neuni yMo8Uu nepecysanHs naca-
JIcupie norinuiyiomoca (no nHasénocmi 36invuenns Koegiyicnmie 6esnexu). Ipynmyouucs
Ha 3a2anvbHoHayKosili cucmemi «Booili—Aemomobine—/opoca—Cepedosuwe» BAJIC, 3a-
cmocogyouu ii 00 nepese3eHHs Nacaicupis, 6 Oanii pobomi NPONOHYEMbC 66ECU 8 CU-
cmemy BAJIC cknadosuii komnonenm I1 (nacascup) i pozensinymu it 3 mouku 30py desne-
KU TH0OCHK020 scummst. Y aKocmi npukiady 00HO20 3 eleMeHmié CKIA0eH020 KOMNOHEH-
ma Il modce cayorcumu npoghecionanizm 600is, AKUU MOdICEe OYIHIOBAMUCS, GUXOOAYU 3 Ni-
omeepodicernozo yucaa JTII 3a munyauil pix, i eusHawumu 1o2o aK Kpumepitl «npogheciii-
Ha npuoamuicmey (I111) euxonasyie mpancnopmuux nociye. Busznaueno oooamxosuii
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xkomnonenm I1 ons cucmemu BAJC npu nacajxcupcokux nepege3eHmsx, KUl MOMugye
00CHIOHUKIB HA nepepo32nsnd yiei cucmemu npu 00CaiodicenHi il 6 cghepi besnexu naca-
Jrcupcokux nepeseszenv. Omoice, posenso komnounenmis cucmemu BAJCII dae moowcau-
gicmb ckaacmu Oinbul 0emanvHy OUHAMIKY 3MIH HASA8HOCMI | 3ACMOCYB8AHHA KOMNOHEH-
mi6 NOKA3HUKA «De3neKay 6 cucmemi OYiHKU AIKOCMI nepede3enHs nacaxcupis. Ananiz po-
32NAHYMUX KOMNOHEHMIB8 NOKA3HUKA «Oe3neKka» 8 cucmemi OYiHKU AKOCHI MpPaHCcnopm-
HO20 00CIY208Y8AHHS NACANCUPIE D0360€ 3p0bUMU HACMYNHI 6uUcHO6KU: 1) haxisysimu
3 OyYiHKU AKOCMI ROCIYe Micbkoeo nacadicupcvbkozo mpancnopmy (MIIT) no-piznomy
NpeoCcmasisiEMmvCs 3HAYUMICIMb NOKA3HUKA «De3nexay, i cam NnOKA3HUK He OLiumvcs Ha
OKpeMi Komnonenmu, 2) po3eisHymull aemopamu NOKA3HUK «Oe3nekay pisHull no ceoiil
3mMicmosHil cymi; 3) NOKA3HUK «6e3neKkay npu nacaircupCoKux nepee3eHHsx NOSUHeH Po-
32180amucst OUMEPeHYitiosano OJisl 36ANHCEHOT OYiHKU Oe3neKu 8CiX KOMNOHEHMI8 8 CUC-
memi OYIHKU AKOCMI NACANCUPCOKUX NEPEGEIEHb.

Knrouoei cnosa: oyinka axocmi, nokasHukuy, besnexa, nepegisHull npoyec, nAcaiCupcoKi
nepeegesenus, Ougepenyiayisn, KOMnOHeHmu.

Description of the problem. Based on the results of the previous study, the main indicators for
assessing the quality of passenger traffic have been identified and grouped, which are correlated from
the point of view of the passenger and the carrier and the most clearly describe the quality of passen-
ger transport services.

Most groups of indicators according to these standards are identical; therefore, having analyzed
and systematized groups of quality indicators specified in DSTU R 51004-96 and DIN EN 13816:2002,
it is possible to make classification of quality indicators of work of buses proceeding from the follow-
ing indicators: indicators of information service, indicators of comfort, speed indicators, timeliness
indicators, safety indicators.

But researchers in their work have determined that the general indicators of the quality of pas-
senger transportation should include the following indicators: accessibility, reliability, comfort, infor-
mation, safety, regularity, efficiency.

Analysis of recent research and publications. Considering the indicators presented in scien-
tific works, according to state and international standards for assessing the quality of passenger
transport services, in the hierarchical system of indicators or by the level of ranking, the general
groups of indicators are defined [1]: (1) Accessibility; (2) Reliability; (3) Regularity; (4) Timeliness;
(5) Speed; (6) Informativeness; (7) Cost-effectiveness; (8) Comfort; (9) Preservation of luggage; (10)
Contact; (11) Safety; (12) Efficiency; (13) Ease of use.

From the analysis of foreign experience in the organization of municipal transport, it has been
determined that the quality of service is constantly monitored and is as close as possible to the needs
of passengers [2-7]. However, a number of issues, namely: quantitative measurement of the quality of
public transport services, forms, methods and techniques of its control and improvement, etc., remain
to be solved.

The indicator, which is the ninth in the ranking list (from the point of view of the scientists
studying the problems in this area), is not significant; it being safety. Here is a more detailed consider-
ation of the indicator «safety» to determine the importance of each of the components of this indicator
in the system of assessing the quality of services for the transportation of passengers by motor
transport.

Purpose of the article is to determine the degree of necessity for the component «safety» in the
system of indicators for assessing the quality of passenger transportation; consideration of the feasibil-
ity of each component of this indicator, determining the degree of the component «safety» influence
on the quality of passenger automobile transportation.

Presentation of the main material. Safety indicators characterize [8] the features of passenger
traffic, which determine the safety of passengers. Transportation safety is one of the mandatory re-
quirements. There are several types of safety in passenger transportation, namely: vehicle safety, driv-
er safety, passenger safety. Passenger safety is the main quality requirement for all types of passenger
transportation and is formed taking into account special sectoral documents and regulations.

Safety is one of the most complicated categories to assess the quality of public transport ser-
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vices. The main problem is that in addition to objective (technical) parameters, such as: accident-free
travel, technical characteristics of the vehicle, the availability of emergency exits, there are also psy-
chophysiological factors that influence the sense of safety of passengers and drivers in passenger
transportation [9].

In English-language sources, two terms are used to describe the term «safety», namely «safety»
— safety, which means a low probability of an accident and «security» — which means a low probabil-
ity of becoming a victim and witness of a crime.

If the parameter «safety» is considered in conjunction with other characteristics of the transport
service (eg, speed, accessibility), the consumer usually does not single it out and may even reduce the
importance of this parameter, not perceiving it as a parameter influencing the choice of means of trans-
portation. This is because public transport is initially perceived by the consumer as relatively safe. How-
ever, when assessing safety as a separate factor, passengers single it out as one of the most important
[10]. For example, when the speed is increased by the driver on the route, the passenger feels the danger,
but not in the fact that he will not be able to reach the destination, but in the fact that increasing the speed
results in a danger to his life. The same refers to the feeling of security at bus stops [11].

From the analysis of the works of scientists who studied the safety indicator [12-14], it is im-
possible to classify the elements of indicators, because there is no fragmentation of the integrate safety
indicator into elements, but it is not appropriate, because safety should be considered simultaneously
in a symbiosis of the three types of safety (vehicle safety, driver safety, passenger safety).

In case of correlation of these three types of safety it is possible to make classification of the el-
ements of safety in passenger transportations:

- reliability of buses operation (coefficient of technical preparedness of a vehicle (o) etc.);

- safety while waiting for getting on the vehicle (equipping the stopping points, etc.) — S;

- safety at embarkation and disembarkation of passengers — Se.;

- safety during transportation — S.

Through the questioning of passengers and carriers of Mariupol with the aim of determining the
availability and use of the proposed components of the indicator «safety» in assessing the quality of
the passenger automobile transportation, the dynamics of changes in these components has been con-
sidered and defined (Fig. 1).
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Fig. 1 — Dynamics of changes of «safety» indicator components

As a result of expert assessment by employees of motor transport companies and passengers
with the aim of determining the availability and use of the proposed components of the indicator
«safety» in assessing the quality of the passenger automobile transportation it has been concluded: all
the components of the indicator «safety» increase and the dynamics of changes in these components
points to the fact that safety in passenger transportation improves (the coefficients growing) (Fig. 1).
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The authors [12] have identified the first component of this indicator as the reliability of buses,
and consider it to be the coefficient of technical readiness of the bus (a,). But this component is identical
to the component of the probability of trouble-free transport operation. The author [13] relates this indi-
cator to the created complex indicator of the level of passenger service in terms of the indicator that
characterize the importance of the corresponding indicator of the service level; it may refer to the indica-
tor «reliability» in the system of assessing the quality of passenger automobile transportation.

It should be noted that the criterion of readiness of the vehicle to perform that very particular
transportation, which is considered in the given work [12], namely: staffing with skilled workers,
availability of rescue equipment, first aid equipment, equipment and inventory, normative documents,
route maps, etc., can be related to the first component of the indicator «safety».

n the work [8] the author defines the fourth component of the safety indicator, as safety while
waiting for getting into the vehicle (embarkation) (equipping of stopping points), as the appropriate
phase of passengers stay time in the transportation system, that creates safe conditions while waiting
for the vehicle.

The following fifth and sixth criteria of the indicator «safety» are assessed in the same way,
namely: safety at embarkation and disembarkation of passengers and safety during transportation, as
the appropriate phase of passenger participation in the transportation process, which creates safe con-
ditions for passengers.

When assessing safety related to road accidents, such indicators as the number of accidents per
1000 km, the number of accidents per 1 million of the transported passengers are often used. For ex-
ample, the professionalism of the driver is assessed based on the confirmed number of accidents dur-
ing the past year, the result being compared to the average factor over the route over the last three
years. Other researchers, for example, Nathanail E., professor at the University of Thessaloniki [14],
use a comparative scale for the average number of fatal accidents over the past five years.

For example, 0 points are assigned to the carrier that more than doubled the average number of
accidents, while 10 points are assigned to the carrier if the number of accidents is below average. In-
termediate points are distributed proportionally. Similar assessment methods are used in the calcula-
tion of security indicators related to crimes. In particular, the value of the indicator can be assigned
based on the calculation of the number of registered crimes for a certain period of time. In addition,
not only cases involving law enforcement are taken into account, but just complaints from passengers
as to dangerous situations, anti-social behavior of individuals, etc.as well. Survey methods can also
serve as a basis for the formation of an indicator of passenger satisfaction with the safety of public
transport services. As a comparative base, it is necessary to use statistical data, for example, data from
satisfaction surveys or transport crime statistics over the past few years and to make comparisons with
the current indicators.

Based on the general scientific system «Driver—Car—Road-Environment» (DCRE) [15], apply-
ing it to the passenger transportation the work proposes to introduce the component P (passenger) into
the DCRE and consider it in terms of human safety (Fig. 2).

Traffic
Drivina car

Meteorological

Physical

Moving mpact

Passenger

Fig. 2 — Scheme of the proposed DCREP system
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Professionalism of the driver, which can be assessed based on the confirmed number of acci-
dents over the past year, may serve as an example of one of the elements of the component P (passen-
ger); and it can be defined as the criterion «professional suitability» (Ps) of transport service providers.
The elements of the component P are considered in table.

Table
Components of the proposed system DCREP

Driver Car Road Environment Passenger
1. Experience 1. Technical con- | 1. Coating 1. External envi- | 1. Timeliness
2. Preparation dition 2. Road condi- ronment (climatic | 2. Comfort
3. Abilities 2. Passive safety | tions (signs, conditions) 3. Security
4. Psychophysio- | 3. Active safety markings, etc.) 2. Internal envi- 4. Fatigue
logical state 4. Post-accident | 3. Traffic intensi- | ronment (exhaust, | 5. Reliability
5. Age safety ty dust, vibration,
6. Traffic Rules etc.)

The identified additional component P (passenger) for the DCRE system in passenger transpor-
tation urges researchers to reconsider this system when studying it in terms of passenger transportation
safety. Thus, consideration of the components of the DCREP system makes it possible to compile a
more detailed dynamics of changes in the availability and application of the components of the indica-
tor "safety" in the system of assessing the quality of passenger transportation.

Thus, the indicator «safety» develops a composition of its main components and thus the indica-
tor becomes more significant than the other indicators in the system of assessing the quality of passen-
ger automobile transportation.

Conclusions

The analysis of the considered components of the indicator «safety» in the system of assessment
of quality of transport service of passengers makes it possible to draw the following conclusions:

1. Specialists in assessing the quality of urban passenger transport services (UPT) differently
represent the importance of the indicator «safety» and the indicator itself is not divided into separate
components.

2. The indicator «security» analyzed by the authors is basically different in its substantive es-
sence.

3. The indicator «safety» in passenger traffic should be considered in different ways for a bal-
anced assessment of the safety of all components in the quality assessment system of passenger trans-
portation.
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