I'AJIY3EBE MAIIIMHOBYIYBAHHA

UDC 656.072 DOI: 10.30929/1995-0519.2019.4.121-127

SPECIAL FUNCTIONING ASPECTS OF CITY PASSENGER ROUTE TRANSPORT
(BY THE EXAMPLE OF KREMECHUK)

A. Markevich, A. Markevych

Lanzhou Jiaotong University

88 West Anning Road, Lanzhou, Gansu 730070, P.R. China. E-mail: elena.markevych@gmail.com

Purpose. The paper presents the research results of organizational specifics of passenger transport functioning in
Kremenchuk. The current situation in the passenger transport market in the city of Kremenchug is analyzed. Issues of
using private capital in a limited budget fund, as well as sources of financing the transport complex, are considered. The
prerequisites for creating real significant opportunities for the development and functioning of transport companies are
considered. The issues of administrative influence on transport companies by state bodies, as well as transport services
for social security beneficiaries are considered Methodology. To implement such a scheme, it is suggested an algorithm
that providesfinancing for the necessary structure of the vehicle stock, allows for due diligence passenger traffic inspec-
tion, calculation of needed structure and scale of the vehicle stock, and its comparison with the existing one. Also, this
algorithm helps to define the total investments, stagewise cash flow generation due to amortization, leasing, and budget
funding. Findings. The general structure of urban passenger transport in Kremenchug is analyzed. The problem of the
lack of centralized traffic control and the organization of transport carriers has been raised. Originality. The authors
have studied the key problems of city transportation and presented its financing scheme through the launching of a
joint-venture company that includes anordering customer and a transport operator. Practical value. The investigation
conducted by the authors has revealed that the existing structure of the vehicle stock does not correspond to the city’s
needs, first of all, as for city bus type, which takes its toll for public transportation service quality and environment of
the region. There is no centralized traffic and organization control of transport carriers, which results in work efficiency
impairing for each of them. Conclusions. Having analyzed the research results obtained, we can summarize that the
suggested model of the city public transport organization allows supporting funding of the necessary transport fleet
structure and number of city buses.
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VY craTTi NpencTaBiIeHo Pe3ysbTaTH JOCHIIIKEHHS OpraHi3allifHuX 0COOIMBOCTEH (YHKIIIOHYBaHHS ACaKUPCHKOTO
TpaHcniopty B Kpemenuymi. [IpoananizoBaHo iCHyrouy cUTyamisi Ha pUHKY MACaXMPCHKUX TPAHCIIOPTHUX NEepeBe3eHb B
micti Kpemenuyni. Po3ristHyTo muTaHHS BUKOPHCTaHHS NPHUBATHOTO KalliTally B yMOBaX OOMEXKEHOTro OIOJDKETHOTO
oy, a Takoxk IpKepena (iHaHCYBAaHHS TPAHCIIOPTHOTO KOMILIEKCY. PO3risiHyTO HiepeyMOBH U CTBOPEHHS pealib-
HHUX 3HAYHUX MOJJIMBOCTEH PO3BUTKY 1 (PYHKIIOHYBaHHS TPAHCHOPTHUX KOMIaHid. PO3MIsHYTO MuTaHHS anMiHicTpa-
THUBHOTO BIUIMBY Ha TPaHCHOPTHI KOMIIaHii 3 OOKy Jep»aBHUX OPTaHiB, a TAKOXX MUTAHHS TPAHCIOPTHOTO OOCIYTOBY-
BaHHs JUIsl MUJIBIOBUX KaTeropii HaceneHHs. [IpoaHanizoBaHa 3arajibHa CTPYKTYpa MICHKOTO MaCaKUPCHKOTO TPaHCIIO-
pry B Kpemenuyni. JlocmimkeHo OCHOBHI MpoOiIeMH BiZICYyTHOCTI LIEHTPaIi30BaHOTO KOHTPOIIIO Tpadiky i opraHizamii
TPAaHCIIOPTHUX IEPEBI3HUKIB. ABTOPU BUBYMIM KIIFOHOBI MPOOJIEMH MICHKOTO TPAHCIIOPTY i NPEJCTABHIIN CXEMY HOTO
(iHaHCYBaHHA IIISXOM CTBOPEHHS CIJIBHOTO IMiJNPHUEMCTBA, IO CKJIaTy SKOTO BXOISTh 3aMOBHHK 1 TPaHCIIOPTHHH
nepeBi3HUK. 11 pearizamii Takoi cCXeMH IPOMOHYETHCS ANTOPUTM, AKUH 3a0e3nedye (iHaHCYBaHHSA HEOOXiTHOI CTPYK-
TypH MapKy TPAHCHOPTHHX 3ac00iB, JI03BOJISIE MTPOBOANUTH KOMIUIEKCHY MEPEBIPKY MAaca)kUpONOTOKY, PO3PaXxOBYyBaTH
HEOOXiIHy CTPYKTYPY 1 KUIBKOCTI pyXOMOTO CKJIaJy i IOpiBHIOBATH iX 3 icHyrounM. Kpim Toro, 1ieli anropurm jgornoma-
rae BU3HAYWTH 3arajbHi IHBECTHIIi, IIOETAIIHE TeHEPYBaHHS I'POIIOBHMX IOTOKIB 3a paXyHOK aMOpTHU3alii, JII3UHTY Ta
Oro/pkeTHOTO (hiHaHCYBaHHs. [IpoBesieHe aBTOpaMy JAOCIIDKEHHS M0Ka3allo, 0 iCHyI04a CTPYKTYpa 3araciB TpaHCIIOp-
THHX 3ac00iB He BiAIOBiJae moTpedam Micra, HacaMmmepen, MO0 THITY MICBKUX aBTOOyciB. B cBOIO yepry BiJICYTHICTh
LEHTPaTI30BAHOTO KOHTPOJIIO PyXy Ta OpraHi3alii TpaHCIOPTHUX MEPEBI3HUKIB ITPU3BOIUTE IO 3HIKEHHS €()eKTHBHO-
cTi poboTH I KOXKHOTO 3 HUX. [IpoaHami3yBaBIIM OTPUMaHi Pe3yJbTaTH JOCIiIKEHb, MOXKHA IiICYyMyBaTH, IO 3a-
MIPOIIOHOBAaHA MOJIENb MIChKOi OpTraHi3amii rpoMaJCchKOT0 TPAHCIIOPTY MO3BOJISE MiATPUMYBAaTH (iHAHCYBaHHS HEOO-
X1THOT CTPYKTYpH TPAHCIIOPTHOTO MAapKy Ta KTBKOCTI MiCBKHUX aBTOOYCIB.

Kiro4oBi ciioBa: rpomMaacekuil macaXupCchKuil TPaHCIOPT, (YHKIIOHYBAaHHS MacaKUPCHKOTO TPaHCIOPTY, (iHaH-
CyBaHHsI, TPAHCIIOPTHUII EPEBI3HHUK.

PROBLEM STATEMENT. City public transport is transport makes vital contribution to the urban industrial
one of the major factors in daily city life, that provides infrastructure. Its stable and efficient operation is a part
its effective functioning and combines different parts of and parcel of the development and economic growth of
the city into the one complex organism. Passenger the city and the reconstruction of it, as well as integrali-
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ty support and rising of living standards.

One of the particular features of the passenger trans-
portation market lays in non-conformity of the existing
structure of the vehicle stock to the current demands,
first of all, as for city bus type, which corrodes much as
service quality, so ecological situation of the region. At
the current stage of economic development in Ukraine,
public vehicle transport companies have faced with such
difficulties as fleet renovation and modernization in-
vestment shortfall, inequitable-operation conditions for
vehicle transport companies, irrelevance of the econom-
ic and organizational financing mechanism to contem-
porary conditions.

Among the research results published in this area for
the recent two years, it should be mentioned the works
of V. V. Braginskii [1, 2], Yu. B. Slobodyanik [3],
V. F. Kharchenko [4], V. N. Parakhina [5], M. M. Mo-
roz [6-9] and others.Nevertheless, none of these works
was focused on congruence of interests of all the sub-
jects of the passenger transportation market and devel-
opment of the organizational and economic financial
mechanisms of urban passenger transport. That is why
investigation of the organizational problem of passenger
transport in the city through the development of its
organizational and economic financial mechanism, to
harmonize the national interests with interests of the
ordering customer and the transport carriers, seems to
be a timely and important step.

The research is aimed to improve organization of the
passenger transportation in the city, that implies the
fleet renovation, enhances work efficiency of
thecarryingcompanies as well as transport service quali-
ty.

MATERIAL AND RESULTS. The world practice
revealed that in most countries authorities pay close and
continued attention to the problems of functional organ-
ization of urban passenger transport, its funding re-
sources and investment. While the budget fund is lim-
ited, procurement of private capital may be an effective
way to solve wide range of urgent problems. Private
funds can be raiseddue tocombined or municipal and
private companies and making their business relations
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with local authorities in the form public private partner-
ship (on a negotiation basis) with variable government
take — from 10 to 100 %.

Today Ukraine hasenabling environment in the pas-
senger vehicle transport market for the functioning of
transport carriers who are the private entities, and
strongly adverse conditions for the large scale compa-
nies, which forces theyto leave the market gradually. As
a natural consequence, government loose control on
service quantity and quality, technical conditions of the
vehicle stock of a carrying company, and another disad-
vantage is that private carriers block free transport ser-
vice for welfare beneficiaries.

These circumstances heavily complicate the way
government bodies to make an administrative influence
on vehicle transport nowadays. Government authorities
should create the real significant opportunities for
transport companies and accommodate the interests of
any and all automobile transport participants — both
carriers and passengers [10].

Municipal passenger transport in Kremenchuk is or-
ganized so to involve private-owned midi buses, light
city buses, and minibuses for major transportation. Bus
and trolleybus are the key type of transport there.

Great number of minibuses, including the private-
owned ones, in thetransportation is a compulsory meas-
ure as the large-sized bus fleet has not been reequipped
over the recent years. This is a natural result of shortfall
of the carrying companies using large-sized buses for
passenger transportation in the usual traffic condition.
There are three major financial sources of a transport
complex funding: local budget, income from its own
transport enterprises, and subventions.

In Fig.1 it is shown that number of light buses and
minibuses raised dramatically in 2002, and up to 2006
they drove out almost all the large-sized buses.

In 2013, in Kremenchuk there were 27 bus services
and 6 trolleybus services running correspondingly 301
buses as fixed-route taxis, with 61 buses in usual trans-
portation mode among them, and 58 trolleybuses.

2008 2010 2012 2014 2016 2018

trolleybuses

Figure 1 — The vehicle stock structure dynamics in Kremenchuk [11]
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In 2013 close attention was paid to support of the
city’s electric transport as an environmentally sound
and socially vital type of transportation. «The Pro-
gramme of municipal electric transport development in
Kremenchuk for 2013-2015» was developed and ap-
proved, according to which in 2013, new trolleybuses
were purchased to meet allo the comfort and safety
requirements [12].

At present, 11 companies provide passenger
transport service in Kremenchuk, among them there is
a municipal enterprise, Kremenchuk Trolleybus De-
partment, and a private company. And only three car-
riers provide compensatory financed transportation of
welfare beneficiary citizens in Kremenchuk.For other
city transport carriers there is no compensation in this
case, despite they have an obligatory preferential seat
in a saloon.

Organization and tax form currently existing at
private carriers make an obstacle for them to have a
subvention for welfare beneficiaries’transportation.
To apply for governmental compensation, it is vital-
ly important to find new organizational forms of the
economic activity of enterprises that give the way to
prepare submissions to obtain this compensation.

The main pressing problems of the transport opera-
tion are the lack of large-sized and midibuses and low
renovation of the vehicle stock.

Economic and legislative conditions in the region
have conduced raise of small businesses, growth of the
vehicle stock while its type lowering. The investiga-
tion conducted by the authors has revealed that the
existing structure of the vehicle stock does not corre-
spond to the city’s needs, first of all, as for city bus
type, which takes its toll for public transportation ser-
vice quality and environment of the region. There is no
centralized traffic and organization control of transport
carriers, which results in work efficiency impairing for
each of them [13, 14, 11].

Private-owned passenger transportation, on one
hand, heavily complicates arrangement and control of
urban passenger transport, and on the other hand, indi-
cates that public transport becomes an investment-
attractive industry due to availability of full rate of

passenger-fareand quick money. These hard factors are
to be noted when public transport improving. The
primary task to be solved by municipal authorities in
the case they involve private carrying companies is to
provide high quality and effective passenger transpor-
tation. The conveyance terms for private-owned carri-
ers must be flexible and accounting for social character
of transportation [11].

Nowadays transportation in the city has a following
arrangement  scheme:  Kremenchuk  Municipal
Councilre presented by City Transport Complex-
Department is a customer. The transport carrier is an
enterprise that operates a part of the city routes. This
company can run its own vehicle fleet, which is on its
own balance, or engage private traders who are the
vehicle stock owners or have it on lease. In his turn,
the trader may work as a driver himself or hire an
employee [15].

As practice of functioning of the city public vehicle
transport shows, its current interaction pattern ends in
that functions of local authorities are mainly reduced
to the carriageprocedure arrangement only: organiza-
tion of competitive tenders and making of contracts.
Monitoring and control of vehicle transportation com-
panies reveal their inefficiency resulted from such
interaction pattern where local authorities have scant
leverage in influence on the private carriers and, thus,
lose control of transportation processitself [16].

The public transport organizational system does not
allow solving the major strategic concern of quality
enhancement and safety of passenger transportation.
Therefore, the transport organization system must be
improved so to guarantee accumulation of funds for
development of the problem of the vehicle stock reno-
vation for it works more effectively. In this context,
the authors have offered the optimal organizational
model of urban passenger transport functioning to be
created. The model’s implementation is based on a
proposed financing scheme of urban passenger
transport (Fig. 2). This scheme is grounded on the
interaction between a customer and a transport carrier
who are supposed to establish a joint-venture company
providing public transportation service in the city.
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Figure 2 — The model of urban public transportfinancing

Nowadays reality makes it difficult for the
wholescale financingfor both private carriers and
local authorities. For that matter, old bus fleet is sug-
gested to be renovated gradually.

Firstly, we should compare the bus fleet available
with its needed structure, then we leave a fixed num-
ber of buses that becomes the vehicle stock and the
first part of the structure required. Secondly, amorti-
zation of the remainingvehicle stock should earn a
profit to purchase new large-sized and midibuses
[15].

It is also suggested to purchase new buses of a re-
quired size type at the cost of private carriers under
leasing agreements. For this end, the funds released
from tax relief scheme should be applied. These bus-
es become the third part of the sought structure.

On the final stage municipal authorities can ac-
quire the rest of the needed buses at the budget ex-
pense, taking them on the balance of a municipal
enterprise. This part is the fourth part. By this means
we can get the whole sought structure of the vehicle
stock. All the parts when summarized must amount to

100 % in total, which is the number of new buses.
For the offered scheme of urban public transport
financial organization to be implemented, the authors
have worked out an algorithm of funding generation
of needed structure of the vehicle stock (Fig. 3).

The algorithm presented implies regulatory moni-
toring of passenger flows, calculation of the neces-
sary structure and number of the vehicle stock, and
its comparing to the real one. Also, the algorithm
includes defining of total of investments and progres-
sive cash flows generation by means of amortization,
lease and budget funding.

The calculation results are shown in the Table 1.
As they indicate, to purchase the bus fleet needed for
Kremenchuk and so to meet the standards of quality
transport service, the time span of required funding is
up to four years. According to the functions imposed
on both parties, private owners guarantee the major
finance and management aspects of the enterprise,
and local authorities, in return, guarantee enabling
environment for public transportation organization
and work of the transport carrying companies.
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Table 1 — Generalized method and calculation results of funding allocation to urban public transport

Criteria

Calculation formula

Conventional signs

Determination of funding components

Calculation of necessary
structure and number of the
vehicle stock

According to the data of passenger flows
monitoring

Investments

K= Z C'Qa;

K=45230930 UAH

K — total investments,uah;
C- price of a bus of specified model,
uah.;
Qa—number of buses of specified
model, uah

Cost of the vehicle stock
available

C= Cnep'3;

C =40902000 UAH

C—depreciated cost, uah;
C,,—initial cost, uah;
3 — bus depreciation, uah

Cost of the vehicle stock up to
qualitystandards

Comparison data

C, = 8694000 UAH

C, —cost of thevehicle stock

A= C-H,
Amortization 100 A-annual depreciation, uah,
H, — depreciation charge, 20%
A=8180400
. L—lease payment,uah;
L=|P—S 1 | P-initial cost of leasing object,uah;
Leasepayments based on tax (1 I i)n 1— (1 4 i)—n S—residual (cash surrender) valueof
deduction leasing object, uah;
n—number of periods;
L=1078803 i —interest rate for the period;
Budget funding Co=K—-A4A-L

Determination of fundingamount and timescale

Funding amount Q?f ;63;950+UCKH Q#annual amount of funding, uah
=
7 K-C,
Time horizon Q; 17— full funding period, years
I1 = 4 years

Private carriers charge a passenger fare and vehicle
maintenance service fee. Government executive bodies
are to provide control of the carriers for them to abide
by the terms of agreement and have the right for its
termination, if non-compliance occurs. In such a fash-
ion, the high quality control of intended use of amortiza-
tion charges is achieved. Such an organizational form
allows for companies to take the tax concessions; re-
leased funds, in their turn, can be targeted on the mate-
rial and technical base renovation.

Terms for the material and technical base renovation
are specified by the Tax Code for single tax payer en-
terprises. Hence, according to clauses 154.6 and 154,
zero tax rate can be provided, if the monetary amount
that was not transferred to the budget under zero tax rate
is directed to rehabilitation of the material and technical
base [17].

In this case, as a result of available tax concessions,
the annual supplementary funds expected to acquire city
buses are equal to UAH 1078803.

The transportation organization based on this model
of city public vehicle transport company financing al-
lows for more effective work of transport carrying en-
terprises in the conditions of variable tax legislation.
The tax concessions give the opportunity to release the

funds for the vehicle stock renovation as such release
does not affect the cost value and, consequently, the fee
rates. Alongside this, it conduces to accumulation and
redistribution of amortization charges to purchase large-
sized buses and midibuses.

CONCLUSIONS. Having analyzed the research re-
sults obtained, we can summarize that the suggested
model of the city public transport organization allows
supporting funding of the necessary transport fleet
structure and number of city buses. Old vehicle stock
can be renovated gradually, during four years in a row.
New vehicle stock will meet the passenger transporta-
tion demands in Kremenchuk providing high quality of
public transport service and economic feasibility.
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B craTpe mpezcraBiieHbl pe3yNIbTAaThl HCCIIEIOBAHUS OPraHW3allMOHHBIX 0COOEHHOCTEH (QYHKIIMOHWPOBAHUS Macca-
XHpcKoro TpaHcnopTa B Kpemenuyre. [Ipoanann3upoBaHa cymiecTBYIOIMIAs CUTYaIHs HA PHIHKE MACCa)KUPCKUX TPaHC-
MIOPTHBIX MEepeBO30K B ropoae Kpemenuyre. PaccMoTpeHBI BOIPOCH! MCHONIB30BaHUS YaCTHOTO KalnTajga B yCIOBHAX
OTPaHMYEHHOTO OIOJUKETHOro ()OHAA, a TAKXKE MCTOYHWUKH (PUHAHCHPOBAHMS TPAHCIIOPTHOTO KOMIUIekca. PaccMorpe-
HBI MIPEIOCHIIKY IS CO3aHUs PeaTbHBIX 3HAUUTENIFHBIX BO3MOXKHOCTEH pa3BUTHS U (YHKIIMOHUPOBAHUS TPAHCIOPT-
HBIX KOMITaHUH. PaccMOTpeHs! BONIPOCH aAMUHUCTPATUBHOTO BIUSHHS HA TPAHCIIOPTHBIE KOMITAHUH CO CTOPOHBI TOCY-
JTApPCTBEHHBIX OPTaHOB, a TaKXKe BOMPOCH! TPAHCIIOPTHOTO OOCITYKMBaHMA JJIS JIBIOTHBIX KaTeropuit HaceneHus. Ipo-
aHATM3UpPOBaHa 00IIas CTPYKTypa TOPOJCKOrO MacCaKUpCKoro TpaHcrmopTa B Kpemenuyre. VccienoBaHsl OCHOBHBIE
IpOoOJIeMBI OTCYTCTBHS [IEHTPAIN30BAHHOTO KOHTPOJIS TpaduKa U OPraHU3aluy TPAHCTIOPTHBIX MIEPEBO3YUKOB. ABTOPHI
N3YYWIH KJIIOYEBbIe MPOOIEMBI TOPOJICKOTO TPAHCIIOPTa M NPEJICTABIIIN CXeMY ero (PMHAaHCHPOBAHUS IyTEM CO3JaHus
COBMECTHOTO MPEANPUATHUS, B COCTaB KOTOPOTO BXOJST 3aKa3uMK U TPAHCIOPTHBIN mepeBo3uuk. s peanusanuu Ta-
KOM cXeMBbl Npeaaraercs ajiropuTM, KOTOpBIH oOecrieurBaeT (MHAHCHPOBAHHE HEOOXOIMMOW CTPYKTYpHI IapKa
TPaHCIIOPTHBIX CPEJICTB, MO3BOJISIET MPOBOANTH KOMIUICKCHYIO TIPOBEPKY ITaCCAKUPOIIOTOKA, PACCUUTHIBATH HEOOXOH-
MYIO0 CTPYKTYpYy M KOJIMUYECTBA MOABMKHOTO COCTaBa M CPABHUBATH UX C CyIeCTBYOIUM. KpoMe TOro, 3TOT alroputM
IIOMOTaeT OMNpEeNeNUTh OOINEe WHBECTHLHUH, MO3TAIIHOE T'€HEpHPOBAaHHE JICHEKHBIX IOTOKOB 3a CYET aMOPTH3AlMH,
JIU3UHTA U OFO/KETHOTO (PHHAHCHPOBAHUSL.
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