Advanced Information Systems. 2019. Vol. 3, No. 2

ISSN 2522-9052

UDC 504.05:656.072

M. Radomska ', Yu. Kartash?

"'National Aviation University, Kyiv, Ukraine
*LLC “Logistics”, Kyiv, Ukraine

doi: 10.20998/2522-9052.2019.2.21

THE COMPARATIVE ANALYSIS OF THE ENVIRONMENTAL AND ECONOMIC

EFFICIENCY OF THE KYIV CITY PUBLIC TRANSPORT MODERNIZATION

Abstract. The subject matter of the study is the comparison of alternatives for the rennovation of public transport in
Kyiv. The aim of the article is to define the most economically and environmentally efficient direction of public transport
modernization under the conditions of Kyiv city. The following tasks are solved in the article: the problems of public
transport management and development in major cities are analyzed, the possible approaches to public transport
modernization under various conditions are considered, the methods for comparative analysis chosen and alternatives are
formulated and described, the analysis of proposed alternatives is conducted and the best option is characterized in terms of
its potential to reduce impacts on the urban environment, the economic parameters of the chosen alternative are compared
with the other options. The following methods are applied — system analysis, matrix method, SWOT-analysis, PESTLE-
analysis. The following results are obtained: the analysis of the impacts of transport system on the urban environment has
demonstrated the urgent need for renovation of the vehicles and possibly their substitution with those based on new
technological principles and power sources. The consideration approaches used by various countries has proved the
absence of single strategy, as it must account specific traits of economic and urban planning situation in cities. The
Ukrainian researches are also seen to have different opinions about the most efficient development of public transport. The
characteristics of the Kyiv public transport and its problems have been given. Based on the aggregated information the list
of potential alternatives to the existing public vehicles has been developed. The suggested alternatives have been studied
according to a range of parameters with the help of matrix method. The most efficient option has been further investigated
by means of the SWOT and PESTLE analysis to highlight its advantages and disadvantages. Conclusions. Each alternative
has the right to be implemented and used for public transport in Kiev, its choice depends only on the available costs and the
necessary time periods. The conducted research shows that under current conditions electric buses as a substitution option

need moderate investments and will soon provide environmental and economic benefits.
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Introduction

With more of the world’s population living in
urban areas, cities today face urgent and complex
development challenges, as the largest agglomerations
are now home to more than 10 million people. In order
to manage the growing complexity of urban structure
and provide the needs of all city inhabitants, managers
and authorities have to balance economic priorities with
degrading quality of environment, which interfere with
the sustainable development targets.

Urban transportation systems significantly affect
urban environment condition and standards of life and,
through consequent air pollution and greenhouse gases,
emissions impact the wider regional and global
environments. These impacts can be mitigated by
optimization of transport network to minimize travel
times and congestion, reduce GHG emissions and local
air  pollutants. Another efficient approach to
sustainability and environmental safety of urban
transport is substitution of vehicles with modern and
more environmentally friendly. This can have
measurable positive impacts and externalities, but it is
applicable only to public transport, which needs careful
planning and substantiation to be affordable and
technically feasible.

Problem formulation

The issues of public transport development are
widely discussed by scholars and practitioners,
politicians and non-governmental organizations. An
important element of the process is assessment of

environmental impacts transport and traffic related
health effects. Thus, proves of the interaction between
urban transport emissions and respiratory, circulatory
and other health disorders among various groups of
population can be found in the studies by
Laumbach R.J. et al, Zhang K., Batterman S., Furie G.L.
and Desai M.M., Evans G.W. These works rise the
question of extremely needed modernization of
transport, but give little ideas about the way to perform
this task.

In Ukraine the works by Gutarevich Yu.F,,
Pavlychenko A.V., Siletsky A.E., Klebanova N.S.,
Kireeva L.S. et al also show a strong connection between
the functioning of transport and environment
degradation and health threats, as well as give general
recommendations to the possible directions of work on
the way to sustainable transport. However, the real
technological options for the improvement of the
situation are given in the works by Chernyshov O. and
Dzymak M.A. [1, 2]. Legenky G.M., Mateichyk V.P,
Zubyk S.V. develop some management and decision
making approaches to the optimization of urban
transport flow without its differentiation [3-5].

Still most of the challenge of public transport
optimization remains an opened problem and provided
with more set questions, than given answers. Developed
countries and those with transitional economies are
trying various options, including bus rapid transit,
personal rapid transit systems, “mexicable”, Olli self-
driving mini bus, etc. [6]. Some scientists, believe, that
efforts should be invested in the development of rail
transport [7] or solely electric transport [8]. Others
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consider the substitution of vehicles engines with more
powerful and efficient as a major way to public
transport modernization, providing the substantiation of
the best choices in terms of meeting emission standards,
noise control and fuel efficiency [9].

Thus, the aim of the given research is the
comparative assessment of possible alternatives for
technical modernization of Kyiv public transport,
considering a wide variety of potential projects.

Methods and materials

One of the most convenient methods to analyze a
wide set of data about alternatives of project activity is
the method of matrices.

A matrix is a table that is used to identify the
interaction between project activities or different
projects themselves, which are displayed along one axis,
and environmental, economic and social characteristics,
which are displayed along the other axis. Using the
table, factor-activity interactions can be marked at the
intersections either by ticks to highlight the presence of
interdependence, symbols to identify impact type (such
as direct, indirect, cumulative) or numbers to show
impact severity or other features related to the nature of
the project.

For the purpose of the given study the following
parameters of the projects are to be considered:

F1 = degree of achieving overall objective;

F2 = economic efficiency of the project;

F3 = social concerns in the project area;

F4 = negative impacts on the environment;

F5 = positive impacts on the environment;

F6 = human health threats for local population;

F7 = technical feasibility.

Each parameter is scored for each project in points
from 0 to 3, where 0 represents the least favorable value
of the parameter. The sum of points stands for the total
score of the project with the maximal being the
indicator of the best choice.

Another suitable method to characterize any kind
of project in terms of its benefits and drawbacks is
SWOT-analysis. It is used in strategic planning, and
involves formulation of project characteristics in four
categories: Strengths, Weaknesses, Opportunities, and
Threats. The purpose of this analysis is to identify its
internal forces to maximize the use of external
capabilities and identify the weaknesses of the object,
which can complicate the problems associated with
external threats.

The PEST analysis (political, economic, socio-
cultural and technological) describes a framework of
macro-environmental factors used in the environmental
scanning component of strategic management. It is part
of an external analysis when conducting a strategic
analysis, and gives an overview of the different macro-
environmental factors to be taken into consideration. It
is a strategic tool for understanding development trends,
potential and direction for operations.

Results and discussions

1. State and characteristics of the transport
system in the Kyiv city. Kyiv has a developed transport

infrastructure, which consists of highways, railways,
waterways and bridges; road transport, subway, tram,
trolley bus routes are developed here. The dominant role
in public transport belongs to busses of various capacity
(58% of transportation), trolleybus (26%) and trams
(11%). The major problems of public transport in the
city are technical condition and planning. Thus, the
work of public transport in the city is not balanced: city
faces long traffic jams; there is a strip for public
transport, but it is occupied by cars; public transport is
unattractive, because it is late as a result. Careful
planning and efficient system of fines and penalties can
solve these problems. While the bad technical condition
and big age of vehicles is by far more serious issue, as it
is the direct reason for environment pollution and waste
of energy carriers.

It should be also noted that the bulk of medium
and high-capacity buses are equipped with diesel
engines. According to the stated technical data, the bus
fleet meets obsolete environmental norms of Euro-2 and
Euro-3, while Euro-5 standards are in force in Ukraine
since 2016.

So, we have chosen a range of alternatives to solve
the problem of public transport modernization:

Al - Replacement of the vehicle Bogdan A-092
with new models (Bogdan A092.02 in comparing with
Bogdan A302-12);

A2 - Replacement of buses with internal
combustion engine by electric busses;
A3 - Replacement of buses with internal

combustion engine by trolley buses;

A4 - Replacement of buses with ICE and diesel
fuel with bunkers on liquefied / compressed gas;

A5 - Use of buses, whose emissions correspond to
the environmental standards Euro-5 to Euro-6;

A6 - Implementation of high-speed bus transport
system (BRT) for short route.

Each of these alternatives has been fully analyzed
with application of the above-mentioned methods. It
was important to account the level to which an
alternative meets the targets of reducing natural
resources consumption and environment pollution. The
last issue is measured with the volume of emissions,
noise pollution and required construction works. When
it is applicable the calculation of emissions was
attributed to the bus route number 211.

The technical and technological requirements,
necessary transformation of the existing infrastructure
(construction of rails, power lines, etc.), time and money
investments have been also given a high priority in the
analysis of the alternatives.

2. Comparative analysis of alternatives. The
results of evaluation using matrix method are given in
Table 1. The last column of the table contains total
score for each alternative and the final choice of the best
alternative is done based on it.

Having described each alternative, its advantages
and disadvantages, we see that A2 - replacement of
buses’ internal combustion engine with the electric
engine — is the most perspective. This alternative will be
efficient after the first months of its implementation and
does not overuse costs, which is very important.
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Table I — Results of comparative evaluation

Alter- Factors Total

natves | ey | vz | F3 | P4 | Fs | Fe | F7 | ST
Al 2 2 3 2 2 1 2 14
A2 3 3 2 3 3 1 2 17
A3 2 2 3 3 2 2 1 15
A4 0 1 2 0 1 1 2 7
A5 2 2 3 2 3 2 1 15
A6 2 2 3 2 2 1 1 14

The second leading alternative NoS is the

introduction of vehicles, meeting the highest Euro-6
standards.

It will be very positive and efficient for the
environment, but it will draw uncertainties about how to
deal with vehicles that still use Euro 2 and Euro 3
standards.

Also the second place is shared by the alternative
Ne3 — the use of trolley buses instead of city buses —
Bogdan-A092. But this alternative requires a lot of
investment in the grid to create all the routes. Also the
travel time of the route may increase, and the trolleybus
itself will not be maneuverable on the road.

Alternative number 1 and number 6 have their own
advantages and disadvantages, which were stronger than
the benefits. Significant investment will not allow these
alternatives to become the most effective.

The worst result was of alternative Ne4 —
replacement of buses with ICE and diesel fuel by
liquefied/compressed gas. This alternative will not bring
much positive changes for the environment and will be
of little economic efficiency.

The general summarized Table 2 shows main
perspectives of implementing these projects. In order to
present the relative efficiency of the considered
alternatives their economic and environmental
parameters have been compared with a so called “zero
alternative” — the existing most common type of buses,
used in Kyiv, in percents (Fig. 1).

Table 2 — Environmental and economic parameters for proposed alternatives

Total Environmental Cost of Pavback Technical
Alternative emissions, problems implementation, '?ly ac h e ln rea
tlyear * solved UAH* period, months complexity
Al 0,595 emissions reduction 605000 3,4 Medium
noise reduction;
A2 0 . . 24490 >1 Low
pollution reduction
noise reduction; .
A3 0 pollution reduction 6 min 2 High
A4 0,202 emissions reduction 50000 >1 Medium
AS 0,571 emissions reduction 10000 >1 High
noise reduction; )
A6 0 . . ~20 min 112 High
pollution reduction
*Based on I vehicle
3. Environmental and economic assessment of
1000,00 . ..
.‘ the proposed alternative of modernization for bus
routes
E0000 The assessment of the environmental and
economic efficiency of projects is an integral part of the
600,00 . .
assessment of the effectiveness of the project as a
whole, clearly showing the purpose of this project and
400,00 | the time frame for its achievement.
200,00 . To clearly represent all advantages and
' [ | disadvantages of Alternative Ne2 the SWOT-analysis
0.00 . T H | [ ] and PESTLE-analysis have been conducted. Such these
! methods help show any risks or positives for Alternative
Al A2 A3 Ad A5 AB . -
implementation.
. So, the strengths of the project are:
M Emissions, t/year R,
. - decrease of emissions;
M Noise level, dBA . ducti th ds:
Capital investments, UAH - oise reduction orl; ecrloa. S fuel costs:
m Operational costs, UAH - increase revenue by reducing fuel costs;
- reduced fare;

Fig. 1. Percentage ratio of the proposed options
characteristics and the vehicles used

- expansion of the enterprise, through the

acquisition of new machines.
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Weaknesses of the project, which must be
addressed at the planning stage :

- lack of full charging stations for vehicles;

- insufficient number of nationally produced
batteries;

- lack of national incentive policies for alternative
modes of transport;

- high requirements for the operation of electrical
equipment, sensitivity to undercharging;

- insufficient maintenance and personnel skills in
the use of the electric motor

- temperature sensitivity.

External factors of the market form the following
threats to the alternative:

- increasing market competitiveness;

- electromagnetic radiation for staff;

- growing prices of electricity;

- lack of policies and legislation for recycling,
recovery and re-use of the electric motor, which will
lead to a new type of pollutants.

However, under given realities of Ukraine
implementation of such project creates a range of
valuable external opportunities for other branches of
economy:

- increased demand for passenger transport
services;

- growing demand for transport models of national
production;

- emergence of new investment projects for
electric vehicles.

Thus, based on the analysis of this alternative, we
see that the weak sides and shortcomings of this project
have a place to be. But at the same time, the qualitative
positive parameters remain more impressive and
promising.

The knowledge about obstacles and weak sides
enables their mitigation or even transformation into
positive.

PEST analysis is a simple yet important tool that
will help understand the overall picture of the political,
economic, socio-cultural and technological environment
for implementing A2.

In our case the PESTLE-analysis has shown that in
order to achieve all the goals of the project, it is
necessary not only to have enough financial provision,
but also to have the support at the national and regional
levels, social support from media and improved
education to information of population.

Conclusions

1. The analysis of available publications shows
that urban transport is a source of major environmental
problems and human health threat. Yet, it remains an
important element of high living standards.

2. Despite the wide variety of research in the
field of transport impacts mitigation, applied
technical solutions for transport modernization are
not available.

3. Six potential alternatives of Kyiv public
transport modernization have been identified and
analyzed. Environmental and economic efficiency of the
project is an indicator characterizing the ratio of the
overall economic benefits and losses from the project,
including external environmental effects, and the
associated social and economic consequences affecting
the interests of the population and future generations as
a result of the project.

4. Replacement of buses with internal combustion
engine by electric buses has turned out to be the most
effective due to low economic costs, short
implementation period and operational feasibility.

5. The SWOT and PESTLE analysis for the chosen
alternative showed that the main obstacles for its
implementation will be the lack of programs in the
National Policy, insufficient quality production of
electric motors by national manufacturers, lack of
market competition.

In total, each alternative has the right to be
implemented and used for public transport in Kiev; its
choice depends only on the available costs and the
necessary time periods.

The lack of additional investment funds limits the
introduction of promising alternative projects for the
modernization of bus routes.

REFERENCES

1. Chernyshov, O. (2016), Influence of transport on the ecology of the city. Analysis and Strategies for Ukraine, City Reforms,

Kharkiv, 24 p.

2. Dzumak, M.A. and Kravchuk, G.I. (2011), “Eco-technology methods of noise reduction of anthropogenic origin in Vinnitsa”,
Collection of scientific works of Vinnitsa National Agrarian University. Series Technical Sciences, No. 8, pp. 100—-108.

3. Lehenky, G.M., Redziuk, A.M., Belous, A.M., Gutarevich, Yu.F. and Mateichik, V.P. (2000), “Basic directions of
development of an environmentally acceptable transport system in Ukraine and ways of their implementation”, Motorway of

Ukraine, No. 3, pp. 24-26.

4. Schobel, A. (2006), Optimization in Public Transportation Springer, Boston, 274 p., DOL:

https://doi.org/10.1007/978-0-387-36643-2

5. Zubik, S.V. (2013), “Transport noise of the city and ways of its decrease”, Scientific Bulletin of the National Forestry

University of Ukraine, No. 23, pp. 126-131.

6. Hidalgo, D. and Carrig, A. (2010), Modernizing public transportation. Lessons learned from major bus improvements in
Latin America and Asia, World Resources Institute, Washington, 44 p.

7. Jean-Paul, Rodrigue (2017), The Geography of Transport Systems, Routledge, New York, 440 p.

8. Gnedin, K. V. (2007), “Problems and Prospects of Urban Electric Transport Development”, Bulletin of the Chernihiv State

Technical University, No. 1 (15), pp. 184-187.

9. Mateichik V., Khrutba V., Zyuzyun V. and Samoilenko, I. (2012), “Analysis of environmental and social risks in transport
systems development projects”, Systemy i srodki transportu samochodowego / Seria TRANSPORT, Politechnika Rzeszowska

im. Ignacego Lukasiewicza, Rzeszow, No. 3, pp. 105-112.

125



Advanced Information Systems. 2019. Vol. 3, No. 2 ISSN 2522-9052

Received (Hapniinma) 10.05.2019
Accepted for publication (ITpuitasita mo apyky) 12.06.2019

B1IOMOCTI ITPO ABTOPIB / ABOUT THE AUTHORS

Pagomchbka Mapraputa MupociaaBiBHa — KaHIUIAT TEXHIYHMX HayK, JOLEHT, JOUEHT Kadeapu exonorii, HamionampHuii
aBiawiiiHuil yniBepcuter, KuiB, YkpaiHa;
Margaryta Radomska — Candidate of Technical Sciences Associate Professor, Associate Professor of the Department of
Ecology, National Aviation University, Kyiv, Ukraine;
e-mail: m.m.radomskaya@gmail.com; ORCID ID: http://orcid.org/0000-0002-8096-0313

Kapram FOuist I'ennaziiBa - HaganbHUK BiIUTy, TOBApHCTBO 3 00MEXEHO0 BiamoBinanpHicTio «Jloricrukay, Kuis, Ykpaina
Kartash Yulia - Head of Department, LLC "Logistics", Kyiv, Ukraine
e-mail: kartashy@ukr.net; ORCID ID: http://orcid.org/0000-0002-6507-0398

IlopiBHAIBbHMI aHAII3 €K0JI0r0-eKOHOMIYHOI epeKTHBHOCTI MoepHizanil
rpoMajchKoro Tpancnopry micra Kuesa

M. M. Pagomceka, 1O. I'. Kapram

Anorauis. Ilpeamerom HoC/IiIKEeHHsI € MOPIBHAHHS albTCPHATHUB OHOBJIEHHS I'DOMAJICBKOrO TpaHcHopTy B Kuesi.
Mertoro cTarTi € BU3HAYEHHS HAWOIIBII €KOHOMIYHO Ta EKOJOTIYHO e(pEeKTMBHOrO HAamIpsIMy MOJEpHi3alii IpoMasChKOro
TpaHCIopTy B yMoBax Micta KueBa. ¥V craTTi BUpIIIYIOTHCS HACTYNHI 3aBAAHHSI: aHAI3 NPOOJIEM YIPaBIiHHS Ta PO3BUTKY
IPOMaJICBKOr0 TPAHCHOPTY y BEJIUKHMX MICTaX, PO3MIIs] MOMJIMBHX ITiIXOAIB /0 MOZAEpHi3allii rpOMajChKOro TPAHCIOPTY 3a
pi3HUX YMOB, BUOIp METOJIB MOPIBHIBHOIO aHali3y Ta (OPMYIIOBAHHS AJIbTEPHATUB, aHAJI3 3alPOIIOHOBAHUX AJbTCPHATUB,
XapaKTepUCTHKA IMOTEHILIaIbHOrO 3MEHIICHHs BIUIMBY Ha MICbKE CEPE/IOBMILE 332 PaXyHOK OOpPAaHOro BapiaHTy, NOpPIBHAHHS
€KOHOMIYHMX HapaMeTpiB oOpaHoi ajJbTepHATHBU 3 IHIIMMH BapiaHTaMH. 3aCTOCOBYIOTHCS TaKi MeTOOH - CUCTEMHMI aHalis3,
marpuunuii Meron, SWOT-anaini3, PESTLE-anani3. OrpuMani HacTynHi pe3y/IbTaTH: aHAJI3 BIUIUBY TPAHCIIOPTHOI CUCTEMHU Ha
MICbKE Cepe/lOBHILE MPOAEMOHCTPYBAB HAralbHy HEOOXIIHICTh Yy OHOBJICHHI TPAHCHOPTHHMX 3ac00iB i, MOMJIMBO, iX 3aMiHM
THMH, 100 0a3ylOThCs HAa HOBUX TEXHOJOTIYHMX MPUHIMIAX 1 Jokepenax eHeprii. PosrisHyTi mizxomw pi3HHX KpaiH 10
BUpIIICHHS JaHOTO 3aBIAHHS JIOBEIM BIJCYTHICTH €IMHOI CTpaTerii, OCKUIBKM BOHA IOBMHHA BPaXOBYBAaTH OCOOJIMBOCTI
€KOHOMIYHOI Ta MicTOOYIiBHOI cHTyamii. YKpalHCBKI JOCITITHUKH TaKOX MalOTh Pi3HI JYMKH IIOf0 HalOLIbII edeKkTHBHOTrO
LUIAXY PO3BUTKY I'POMAJICBKOrO TpaHCmopTy. HaBeJeHO XapaKTepHCTHKHM TI'pOMajaChKoro TpaHcnopry M. Kuea Tta ioro
npobnem. Ha ocHOBI arperoBanoi iHgopmanii O0yno po3po0ieHo Iepelik HOTeHUIHHUX aTbTepHATHUB 10 iICHYI0UOi CTPYKTYpH
IPOMaJICBKOr0 TPAHCHOPTY. 3alpOIOHOBAHI aJbT€pHATHBM OyiIM JOCTI/DKEHI 3a J[ialla30HOM IapaMeTpiB 3a JI0IIOMOrOI0
MmarpuyHoro Merony. HaiiGinbimn edexTuBHuii Bapiant OyB nomaTkoBo BuBueHHH 3a jornomororo SWOT ta PESTLE ananizy,
mo0 BUCBITIMTH Horo mepeBarn Ta Henoniku. BucHoBku. KoxHa anprepHaTHBa Mae IIPaBO peasi3oByBaTHCS 1
BUKOPHCTOBYBATHUCH IJIs1 TPOMAJICBKOro TpaHcnopty B Kuesi, ii BUOip 3a1eXUTh TiJbKY Bijl HASBHUX KOILITIB i HEOOX1THOTO Yacy.
IpoBeneHi nociifkeHHs MOKa3ylOTh, 110 B CYYaCHMX YMOBAaxX EJEKTPUUYHI aBTOOYCHM K BapiaHT 3aMiLleHHS HOTPeOyroTh
MOMIPHHX 1HBECTHILIH 1 IIBUIKO IPUHECYTh €KOJIOTIYHI Ta eKOHOMIYHI BUTOZIH.

Kaw4yoBi ciaoBa: rpoMajachkuil TpaHCHOPT; 3a0pyJHEHHsS HaBKOJIMIIHBOTO CEPEIOBHUINA; 30€pexeHHsS IPHPOIHUX
pecypciB; oLiHKa alnbTepHATHB.

CpaBHHUTEJILHBIH aHAJIN3 YKOJIOT0-3KOHOMHYeCKOM 3(pPeKTHBHOCTH MOICPHHU3 AN
0o01ecTBeHHOro Tpancnopra ropona Kuepa

M. M. Pagomckasg, 1O. I'. Kapram

Annortanusn. I[Ipexverom mccieoBaHus SIBISIETCS CPABHEHUE abTEPHATHB OOHOBJICHHS OOIIECTBEHHOT'O TPaHCIIOPTa
B Kuepe. Llesqbio crateu sBISIETCSl ONMpeAeieHHe HauOoliee SKOHOMHUYECKH M SKOJOTHYECKH S((QEKTHBHOIO HaIlpaBIICHUS
MOZIEPHU3ALMH OOIIECTBEHHOTO0 TPAHCIOpTa B YCIOBHMAX ropona Kuema. B cratee pematorcst cienyromme 3agadu: aHaIU3
po0JieM yIpaBJIeHHs] ¥ Pa3BUTHsI OOIIECTBEHHOIO TPAHCIIOPTA B KPYITHBIX T'OPOAAX, PACCMOTPEHME BO3MOXKHBIX IMOJIXOJOB K
MOZEPHU3AIMH OOIIECTBEHHOTO TPAaHCIOpTa B pa3iUYHBIX YCIOBHSX, BHEIOOD METONOB CpaBHUTEIBHOTO aHaiW3a |
(opMyIIMpOBKa aNbTEPHATHB, AaHAIU3 IPEIJIOKECHHBIX AIbTEPHATHB, XapaKTEPUCTHUKA ITOTEHIHAILHOTO YMEHBIICHHS
BO3JICHCTBHSI Ha TOPOJACKYIO Cpely 3a C4eT H30paHHOro BapHaHTa, CPaBHEHHE SKOHOMHYECKHX IIapaMeTpoB BBIOpaHHOW
aJbTEPHATUBBI C IPYTUMU BapuaHTaMu. [IpUMeHsI0TCS Takue MeTOABI - CUCTEMHbIN aHaiu3, MaTpuuHblid Meron, SWOT-ananus,
PESTLE-ananu3. Ilomyuensl cienyromye pe3yJbTaThl: aHAIU3 BIMSHUS TPAHCIOPTHOM CHUCTEMBI Ha TOPOIACKYIO Cpeny
MIPOJEMOHCTPUPOBAI HACTOATENBFHYIO HEOOX OZIMMOCTE B OOHOBJICHHH TPAHCIIOPTHBIX CPEICTB M, BO3MOXKHO, UX 3aMEHbI TAKHMHU,
KOTOpbI€ OCHOBaHBbI Ha HOBBIX TEXHOJOTMYECKMX IPUHLMIIAX U HCTOYHUKAX SHEepruu. PaccMorpeHue NOAXOI0B pa3ivyHbIX
CTpaH K pPelIeHHIO TaHHOM 3a7a4M JOKa3ajo OTCYTCTBHE €IMHOH CTpPaTerHH, MOCKOJIBKY OHA JIOJDKHA YYHTBIBaTh OCOOCHHOCTH
SKOHOMUYECKOH M TpalOCTPOUTENBHOM CUTyallMM. YKpauHCKHE HCCIEJOBaTeNId TaKkkKe MMEIT pa3Hble MHEHMs KacaTelbHO
HanOonee A(P(EKTHBHOrO MyTH pa3BUTHS OOLIECTBEHHOIO TpaHcHopTa. IIpuBeieHBl XapaKTEpPUCTUKH U MPOOJIEMBI
obmecrBeHHoro Tpancropra r. Kuesa. Ha ocHoBe coOpanHOll mH(poOpMaiuu Obul pa3paboTaH INEpeuyeHb MOTEHIMAIBLHBIX
aIBTEPHATHB CYIIECTBYIOIIEH CTPYKTYpHI OOIIECTBEHHOTIO TpaHCHOpTa. [IpeaiokeHHbIe anbTepHATUBB! ObUIN HCCIIEI0BAHEI 110
JIarna3oHy IapaMeTpoB C IOMOIIBI0 MaTpHYHOro Metona. Hambonee 3¢exTuBHBIN BapuaHT OBbLT JOMONHHUTENHFHO U3Y4EH C
nomorpo SWOT u PESTLE ananmza, 9ToOBI BBLAENUTD €T0 NMPEUMYILIECTBa U HeZocTaTKU. BeiBoabl. Kaxknas anprepHaruBa
HUMEeT IPaBO PEaNN30BBIBATHECS M HMCIOJIB30BAaThCs ISl OOIIECTBEHHOro TpaHcropra B Kuese, ee BHIOOpP 3aBUCUT TOJBKO OT
HUMEIOIINXCSI CPEICTB U HEOOXOIUMOro BpeMeHHU. [IpoBeieHHbIe MCCIeIOBaHNs MTOKa3bIBAIOT, YTO B COBPEMEHHBIX YCIOBHSIX
JJIEKTPUYECKHe aBTOOYChl KaK BapHaHT 3aMELIeHHs TPeOyIT YMEPEHHBIX MHBECTHUIMH M OBICTPO MPUHECYT SKOIOTHYECKHE U
9KOHOMHUYECKHUE BBITOJIBI.

KnoudeBbpie cjoBa: OOIICCTBEHHBIH TPAHCIOPT; 3arpsA3HEHUE OKPYKAIOIIEH cpelpl; cOepexeHHue IPUPOAHBIX
PECYPCOB; OLIEHKA aJIbTEPHATHB.
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