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FORMATION OF THE PASSENGER TRANSPORTATION TARIFF
AS AN EXAMPLE OF POPULATION MOBILITY IN THE CITY OF KHERSON

The market of city passenger transport (CPT) services, which is dynamically developing, is accompanied by practically
the same dynamic increase in the level of prices. The need for price regulation is dictated by three tasks facing the CPT:

firstly, the reduction of transport discrimination among the population of those areas of the city where, from an
economic point of view, the functioning of public transportation is inefficient;

secondly, guaranteed provision of minimum transport services to the population;

thirdly, increasing the attractiveness of CPT to the population with average incomes (who have or have the opportunity
to purchase a personal car), which is achieved by improving the quality of the services provided.

In the Soviet period, the regulation of the CPT price was pursued mainly by solving the first two tasks. However,
the mobilization of the population, which is gaining momentum, in Ukraine increasingly requires the CPT to solve the
third task. One of the mechanisms capable of determining the permissible level of the tariff'is the analysis of consumer
preferences when the population chooses a method of movement.

As a basis for calculating the cost of movement of residents of Kherson, the authors used the method of expediency to
estimate transport costs using the given time of movement. In this way, the actual cash costs incurred by using different
levels of income were translated into the time that had to be worked to offset the cash costs. Time spent on movement
was translated into cost. Then this cost was summed up with the actually incurred transport costs. This is caused by a
contradiction in the calculation of the criterion for choosing walking. Thus, the criterion for choosing to travel on foot
was dependent on the consumer s income level and actually depended on the distance of travel. However, at the same level
of time, it will be perceived differently by a person with a different level of income.

The goal is fo study the influence of the tariff and level of public transport services on the choice of the city population s
mode of transportation.
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®OPMYBAHHA TAPU®Y ITIEPEBE3EHHSA ITACAKHPIB
HA MPUKJAII PYXOBOCTI HACEJEHHSA MICTA XEPCOHA

Punox nocnye micvkoeo nacascupcvrozo mpancnopmy (MIIT), wo OuHamiuno po36ueacmscs, Cynpo8oONCYEMbCs
NPAKMUYHO MAKUM Jice OUHAMIYHUM Ni08UWeHHAM pigHs yiH. HeobXxionicmb pe2ynto8anHs yin NPpoOUKmMosana mpbomd
3a80auHAMU, W0 cmosamb neped MIIT:

no-nepuie, 3HUNCEHH MPAHCNOPMHOT OUCKPUMIHAYIT HACeNenHs MUX patioHie Micma, 0e 3 eKOHOMIYHO20 NO2TA0Y
neeghexmugne gynkyionysanns MIIT;

no-opyee, 2apanmosate 3a0e3neyents HaceleHHs MiHIMATbHUMU MPAHCROPMHUMU NOCTY2AMU;

no-mpeme, nioguwenus npusadnusocmi MIIT nepeo HaceneHusim, W0 60100i€ cepeOHiMU 00X00aMu (SKi MAmo
abo mae modxcaugicms npudbamu 0cooUCmULl A8MOMOOINL), WO O0CALAEMBCI WAAXOM NIOBUUEHHS AKOCMI NOCY2, WO
Haoaromvcs.

YV paosinceruil nepioo peeyniosanns yinu na MIIT nepecnioyseano piutenns nepesasjicHo nepuiux 060x 3ae0ans. OOHax
MobInizayis HacenenHs, wo Habupae memnu, 8 Yxpaini éce oinvuioro miporo eumazac 6i0 MIIT eupiuienHs mpemovoco
3a80anns. OOHUM i3 MeXaHizMie 30aMHUX BUHAYUIMU OONYCIMUMULL PiGeHb Mapu@y € anHaniz CRoJCUsYUX nepesaz npu
6UOOPI HacenenHs ChOCcoby nepemiueHis.

B ocnosi pospaxynxy eapmocmi nepemiugerv scumenie m. XepcoHa asmopamiu 6UKOPUCHO8Y8ABCL Memo0 OOYIIbHOCHI
OYiHIO8aMU MPAHCNOPMHI 8UMPAMU 3 O0NOMO20I0 HABEOEeHO20 Yacy nepemiweHHA. Takum yunom, axmuiuHo noHeceHi
2Poutosi BUMpamu 3a OONOMO2010 BUKOPUCAHHS PIZHUX PIGHIE 00X00I8 NePesoOUNUCs 6 MOIL Yac, AKUll NOMpPIOHO 6Y10
sionpayrosamu, wob KomMnencygamu epowosi eumpamu. Bumpauenuii uac na nepecysanus nepegoounocs y eapmicmo.
Jlani ya eapmicms niocymo8ysanacs 3 (paxmuyHo NOHeCeHUMU MPAHCNOPMHUMU 2POU08UMU sumpamamu. Bukiuxkano ye
npOMUPINYAM NPU PO3PAXYHKY Kpumepiio subopy niuiozo nepemiujenns. Tax kpumepii ubopy niuioeo nepemiujertsi 6y
3anexcrutl 8i0 pigHs 00x00i8 cnoxcusaud i pakmuyHo 3anexcas 6io giocmani nepemiwjenus. OOHAK, NPU MOMY HC PIGHI
uacy 6oHo 6yoe No-pizHoMy CHPULLMAEMbCS TIOOUHOIO 3 PI3HUM DiBHEM 00X00).

Memoio ¢ suguenns enaugy mapugy ma pisus nociye MIIT na 6ubip micvko2o HacerenHs cnocody nepemiugeHisi.

Knrouoei cnosa: mapug, aemomobinizayis, Mapupymna mepesxica, sUumpamu, nepemiuents, piseHb 00xXo0y.

Formulation of the problem

The study of consumer preferences when choosing a method of movement is one of the basic conditions for forming
a rational level of the tariff for (CPT) services. Depending on the level of the tariff and the level of services provided,
the CPT changes and the consumer preference of the population. And the analysis of the transport costs incurred by the
consumer allows us to draw conclusions about which method of movement the individual will choose.

MPT services is characterized by a reduction in the time spent on moving the population and leads to an increase in the
costs of the CPT system. The increase in costs is due to the development of the route network (expanding the geography
of trips) and the reduction of intervals between the movement of route vehicles (vehicles) on the routes (which is achieved
due to the increase in the speed of communication and the increase in the number of vehicles operating on the route).

Analysis of recent research and publications

The characteristics of different types of transport, which are directly evaluated by the consumer when traveling to the
workplace, are: travel time and costs. Based on this provision, we will evaluate the services provided by CPT in terms
of time and cost. Let’s consider the impact of the tariff level on the resident’s decision to choose a method of movement.

Activity [1] examines in detail the analysis methodology for the quantitative evaluation of the choice of one or another
method of movement. The necessary data for calculating the given transport costs in the model is quite easy to determine
in practice. A similar model of choosing between different modes of movement is presented in [2]. The characteristics of
different types of transport, which are directly evaluated by the consumer during the trip, are: trip time and costs for it [3].
Based on this provision, we will evaluate the services provided by the CPT in terms of time and cost.

Formulation of the purpose of the research

The author used the method [1] with an amendment as a basis for calculating the cost of moving residents of Kherson.
The activity was evaluated by transport costs using the specified travel time. Thus, the actually incurred cash costs by
using different levels of income were translated into the time that had to be worked to offset the cash costs. Time spent
on movement was translated into cost. Then this cost was summed up with the actually incurred transport costs. This is
caused by a contradiction in the calculation of the criterion for choosing walking. Thus, the criterion for choosing to travel
on foot was dependent on the consumer’s income level and actually depended on the distance of travel. However, at the
same level of time, it will be perceived differently by a person with a different level of income. The criterion for choosing
a mode of movement was calculated:

K=d+d L+BEr4 (1)
The criterion for choosing a mode of movement was calculated as follows:
K =A-D+A -D+A-L+A4 )
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where 4] — time spent that does not depend on the distance of movement, hour;
A, — Time spent per unit length of movement, hour/km;

Al — Costs per unit length of movement, hryvnias / km;

A, — Costs independent of the length of movement, hryvnias;

L — distance of movement, km;

D — per capita income of the subject of displacement, hryvnias/hour.
Coefficients A ,_,for different methods of movement can be defined as follows.
The main parameters that determine the cost of movement are presented in fig.1.
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Fig.1. Formation of the cost of movement

Movement on foot:
There are no time costs that depend on the distance to move. Worthwhile costs in your mode of movement can also be
neglected. Therefore, the coefficients A;, A; and A, 1n this case are equal to zero. Coefficient 4, inversely proportional to
the speed of walking and directly proportional to the psychological assessment of time spent on walking:
P Xl
A2 — Vw Ik

walk

3)

where V. — walking speed, km/h;

P, _coefficient of psychological assessment of time spent on walking.

City passenger transport

Time costs, which depend on the distance of movement, are represented by the time of walking approach (departure)
to the stopping point. These time costs are inversely proportional to the density of the CPT route network. Adjusted for
the coefficient of psychological assessment of time spent on walking. The relationship between the network density and
the approach (departure) distance to the stopping point corresponds to a rectangular network:

P

T = walk 4
walk 3P"w . V ( )

walk

where P, is the density of the route network, km/km?
The same category includes the time for waiting for the vehicle at the stop. This time is perceived as half of the
movement interval of CPT route units. Adjusted for the value of the psychological assessment of the waiting time:
= P, 2 Ly _ ;3 Ly, )
A,V
where P, is the coefficient of psychological assessment of waiting time.
1 ,..,_interval of movement of vehicles on the route, hour;
Ly, — total length of CPT routes, km;
A,_number of operating units of CPT, units;
V,— operational speed of the CPT, km/h.
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In total, these temporary characteristics constitute the value of the coefficient 4,.
_ P walk + P, 'L,war
1 3P : I/walk 2 : Ao : I/o

nw

(6)

The time spent on the actual trip per unit of its length (coefficient 4,) is equal to the reciprocal of the message speed:

=y (7)
where V; — the speed of the message on the CPT, km/h.

There are no costs depending on the length of the journey in the intra-city message (4;= 0). Disadvantages, which
depend on the length of the movement (4,), are equal to the fare to the CPT.

Trips by car:

Time costs not related to the distance of the trip (4;) are equal to the time of walking to the parking place and from it
to the destination. It is taken as a constant and adjusted for the psychological assessment of walking time.

Al _ Lpark P walk (8)
walk

where L, 1s the average distance to the car parking place, km.

The time per unit length of movement (4,) is inversely proportional to the speed of the flow of cars on city streets.
Adjusted for the value of the coefficient of psychological assessment of movement in a passenger car:

ty =D ©)
V e

where P, is a psychological assessment of driving time in a passenger car;

Vs~ speed of a passenger car, km/h.

Cost category A is proportional to the distance of movement. Value costs per unit of trip length are equal to the rate
of variable 1 km mileage costs. Its value is estimated by rationing for an average passenger car based on the actual value
of the cost of operational resources. However, these expenses are not incurred during the trip or in connection with it
(for intra-city transfers). For example, gasoline is bought based on the fact that there is a shortage of it in the tank, car
repair and maintenance is carried out as needed, etc. The lack of an address connection with a specific trip reduces the
significance of these costs from a psychological point of view after making a decision to choose a method of movement.
Therefore, the value of 4;is adjusted for the coefficient of psychological assessment of non-target costs:

A3 = Pm : S]km (10)

where P ,;_coefficient of psychological assessment of non-target costs;

S 1w — the rate of variable costs per 1 km mileage, hryvnias /km.

Costs that depend on the distance of movement form two fundamentally different groups.

Expense category B does not depend on the distance of movement, but is directly related to the fact of the trip.
Therefore, these costs directly affect the decision of the task of choosing a method of movement and should be included
in the criterion without any adjustments.

The category of expenses refers to the group of expenses, the amount of which is not related to the operation of the
car at all. For the owner of a personal car, these costs are set, and their value does not depend on the chosen decision
on the method of movement. For a moving subject who does not have a personal car, the inclusion of these costs in
the selection criterion corresponds to making a decision about the feasibility of purchasing this car. If, on average, the
criterion for choosing a personal car with the included costs is less than others based on the totality of his movements,
it is economically expedient for him to purchase this car. This will save him money and time in the process of intra-city
transfers. Once the car is purchased, the costs involved have much less influence on the choice of mode of transportation.
In other words, the choice of foot traffic — CPT — personal car” is made according to different criteria for a car owner who
does not have one. This causes the process of motorization to be irreversible. The rationality of choosing a personal car
after its purchase increases sharply, so the departure of a passenger of CPT to his own car is almost always irreversible.
At least the reverse process is much more complicated. Accounting for this circumstance, and even the non-economic
impact of the costs for the decision to choose a method of movement, can be made by the coefficient of psychological
assessment of the costs.

Thus, the coefficient 4, for categories of expenses B and B can be determined as follows:

. year
S
A, N +Cp

year

(CWA +C,.) P,
= (11)

where C,,, — average cost of a passenger car, UAH,;
A _average service life of the car, years;
C,..r —annual fixed costs for a car, UAN;
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N ,...— average number of trips per year, units.

P, _coefficient of psychological assessment of costs;

C s— amount of fixed expenses during the trip, UAN.

The value of N, can be represented by the value of the annual mileage of the car:
L

N, == 12
year L ( )

av

where L, annual mileage of the car, km;

L,,_the average distance of movement, km.

If there is enough statistical information to calculate the choice of moving on foot and with the help of CPT, then the
evaluation of the criterion for choosing to move using a car is complicated by such factors as:

First, costs that do not depend on the number of movements (supplied costs) depend on the make and year of the car,
as well as the storage method.

Secondly, depending on the make and year of production of the car, there are different operating costs.

Presentation of the main research material

The basic data for the formation of the tariff in the city of Kherson are the standards of the 80s, the last century.
However, the method of calculating this tariff is not correct, i.e. unclear initial parameters for the formation of expenditure
items.

As a result, negative points in the current tariff formation system were identified:

— when calculating the tariff, only the costs and revenues of communal passenger enterprises are taken into account,
the costs and revenues of commercial operators are not taken into account, although they are a component and already
quite large in the volume of work performed by CPT.

— the «acceptable» level of the tariff is not calculated based on the expenses of the family budget.

categories of citizens lead to an inflated level of both the tariff and the bearing of losses, because even such a high
level of the tariff does not compensate for the costs actually incurred. Setting the tariff only at the level of the cost of
transportation of one paying passenger allows the transportation of beneficiaries without any compensation. At its core,
in the city of Kherson, in the field of public transportation, there is a situation where there is cross-subsidization in an
implicit form, which is expressed in the fact that the passengers who pay the fare partially compensate the fare of the
beneficiaries. This statement is valid only for utility companies. As a result, commercial enterprises work at an increased
tariff, which contributes to the development of the commercial sector of the CPT.

Conclusions

An unjustified increase in the tariff for CPT services destabilizes the situation in society, forcing low-income groups of
the population to use CPT less and to look for other alternatives both for movement and for the purposes that prompted the
trip. Medium-income and high-income population groups will look for alternative, more acceptable solutions to maintain
their transport mobility or ways to reduce it.
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