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PRIORITIES OF MARKETING, COMPETITIVENESS, AND INNOVATIVE DEVELOPMENT OF
TRANSPORT SERVICE PROVIDERS UNDER SUSTAINABLE URBAN DEVELOPMENT

Abstract. Monitoring the growing role of implementing sustainable development goals, on the one hand, and the
use of the Internet of things in various spheres of life, on the other, is changing the way people think about their
mobility. The urgency of this scientific problem is the need to review municipal policies on approaches to the use of
appropriate methods of public transport to improve municipal transport infrastructure policies in the light of advances
in «greenx» energy development. This article justifies the need to focus on the study of changes in the Ukrainian taxi
drivers’ behavior in the urban environment on the development of «green» energy, development of appropriate
programs to coordinate the requests of users and providers of taxi services through sustainable development and
digitization of taxi services. In addition, the impact of sustainable energy development on transport diversification and
the use of environmental modes of transport, in particular, electric cars as taxis, are analyzed, depending on the
number of charging stations and access to electricity. The methodological tools used were cluster analysis, expert
surveys, face-to-face interviews, statistical and fuzzy multiple estimation methods. The subject of the study was
selected taxi services and taxi users in the Ternopil region. According to the survey results, the priority factors for the
environmental behavior of Ukrainian taxi drivers were the level of business automation and the size of the taxi fleet.
In a survey conducted by experts to examine the environmental safety of vehicles and the level of automation of
enterprises, most taxi services were found to be environmentally unsound, focusing on sustainable development and
environmental issues. The most problematic are technical support, automated ordering system, and significant vehicle
wear in small cities. To determine the approaches to the management of greening, the objects of study were organized
into relatively homogeneous groups. To this end, a cluster analysis was conducted. The study subjects were grouped
into relatively homogeneous groups. The authors justified the feasibility of differentiated strategies and reaffirmed the
idea of developing different approaches to environmental development depending on the level of environmental
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friendliness of vehicles, business automation, and relative shares of the fleet. The study results could be useful for
infrastructure scientists and practitioners, taxi managers and owners, and local government officials.

Keywords: autonomous taxi service, cluster analysis, electric cars, marketing, energy service companies,
competitiveness, innovative development, municipal ecology, renewable energy sources, shared mobility, sustainable
development.

Introduction. Monitoring climate change leads to intensifying human activities in identifying and
eliminating factors related to these changes. Dynamic urban development leads to increased mobility
which necessitates building convenient and environmentally friendly transport infrastructures. Demand for
public transport can reduce carbon dioxide emissions from urban transport and prevent climate change.
One of the most comfortable types of public transport is a taxi.

Given this, it is urgent to decrease taxi services’ environmental impact on cities by switching from
fossil-fuel-burning taxis to electric ones. It indicates the need for revising municipal policies regarding
appropriate modes of public transport. «Green» energy trends (namely, accessibility to electric charging
stations) can improve municipal transport infrastructures. In terms of these issues, it is pivotal to study
several indicators as follows: the level of environmental safety of taxis; the level of automation and
promotion on the Internet (website, social networks) of taxi services; and the share of electric vehicles in
the taxi fleet, which directly shapes the demand for taxis in Ukraine as a transport means; and establish
the environmental profile of taxi service providers.

Literature Review. One of the European Green Deal priorities (European Commission, 2019) in
reducing harmful effects on the environment is the ecological diversification of transport based on
renewable energy sources (solar energy, wind energy, hydropower, nuclear energy bioenergy, etc.). In
particular, the concept of «green» energy transition within Ukraine to be completed by 2050 provides for
the development of green transport in Ukraine. When evaluating the environmental profiles of taxi service
providers, it is essential to note the study results (Hao et al., 2020). According to them, electricity
consumption, traffic patterns, and battery charging (BEV) (fully electric driving mode) are significantly
different from the type of car and the season. For example, BEV models with a range of 160 km, which
are charged on average every 1.6 days, can meet most personal transportation needs. The results also
show that the actual power consumption of the BEV differs significantly from the consumption predicted
by the New European Driving Cycle (NEDC) test, with the EC exceeding the projected NEDC test cycle
by 7-10%. Besides, the real range of BEV for personal use in winter is only 64% out of the forecast level
of NEDC. The study showed that when the ambient temperature is below 10°C, electricity consumption
increases by 2.4 kWh/100 km for every 5°C decrease in temperature. When it exceeds 28°C, the EC
increases by 2.3 kWh/100 km for every 5°C of temperature increase. From these findings, manufacturers
need to design a BEV with an appropriate driving range and invest in R&D to improve battery performance
in cold conditions (Hao et al., 2020).

Accordingly, to ensure the approval of the environmental profile of transport service providers,
marketing tools for the promotion of electric taxi services should be improved by considering the trends of
digitalization of business processes and promotion of sustainable joint mobility. In particular, (Kim et al.,
2020) proposed the Autonomous Taxi Service (Autonomous Taxi Service Design) design, which includes
recommendations for creating and verifying autonomous taxi services. If the technology of self-driving is
imperfect, it can be supplemented by using service flexibility. It is essential to determine the impact of
using mobile applications for ordering a taxi on the financial condition and activities of the entire industry:
the constant decline in service prices, which pushes competitors out of the market of taxi services;
reducing the quality of service in companies that provide taxi services through mobile applications; income
reduction in companies providing taxi services through traditional channels (Akbulaev, 2020). Besides,
(Sho et al., 2020) offered a platform for taxi drivers, which automatically searches for customers and
optimizes the ordering route depending on traffic jams and environmental pollution.
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Following the Sustainable Development Goals, improving forecasting traffic flows in urban space and
time is essential (e.g., models of daily flow activity, flow patterns, weather effects, weekends, and
holidays). According to Xie et al. (2020), it requires up-to-date information on traffic flow from different
sources in different areas, such as mobile phone data, taxi trajectory data, metro/bus travel data, bicycle
exchange data. At the same time, following the principles of urban ecology, the level of transport
diversification is increasing through using environmentally friendly modes of transport as a contribution to
improving the sustainable development of urban mobility (Deschenes et al., 2020; Nguyen-Phuoc et al.,
2020; Lokhandwala and Hua, 2020; Liakhovych et al., 2021; Welch et al., 2020; Brych et al., 2021). Welch
et al. (2020) showed that the travel cost and natural factors, land diversity, and connectivity indicators
affect the choice of transport mode (taxi or bicycle, rather than rail). Besides, bicycle services are becoming
popular worldwide, which has led to the study of factors influencing the customers’ loyalty to bike-taxi
services, for example (Nguyen-Phuoc et al., 2020). The results obtained in this paper showed that
passenger satisfaction and loyalty depend on three factors: the intended benefits of the booking, sales
promotion, and quality of service program, where the last one dominates other factors.

Another popular form of environmentally friendly transport is electric cars. They are cheap to refuel.
Besides, they provide a competitive advantage for taxi services. Deschenes et al. (2020) proposed a
hybrid physical-empirical model for predicting the level of taxi electricity consumption from one point to
another. Besides, it is urgent to optimize the location of charging stations for joint autonomous fleets
(Lokhandwala and Cai, 2020; Zhuang et al., 2020; Guo et al., 2020). Guo et al. (2020) proposed combining
charging stations and battery exchange stations (BES) to solve the infrastructure problem for electric taxis.
Lokhandwala and Cai (2020) propose a framework to optimize charging infrastructure development for
increasing electric vehicle (EV) adoption in systems with different autonomous vehicle adoption and ride-
sharing participation levels. The model also considers the existing charging infrastructure, the alternation
of cars at charging stations, trade-offs between the construction of new charging stations, and the
expansion of existing ones with more charging ports (Lokhandwala and Cai, 2020). Environmentally
friendly modes of transport change the management of urban taxi infrastructure through digital interaction
with customers. It is pivotal to predict customers' behavior (Kieu et al., 2020), the problem of automatic
taxi travel based on the congestion analysis (Liang et al., 2020).

This literature review testifies to the urgency of approving the environmental profile of taxi service
providers in the context of sustainable development and climate change prevention. Given this, it is
necessary to deepen the understanding of the behavior of environmental taxi users through the definition
of environmental factors (indicators of efficiency of taxi service providers).

Methodology and research methods. There is an urgent need for the greening of transport, the
introduction of autonomous urban transport infrastructure management systems, and, consequently, a
change of attitude towards the use of taxis, considering the level of transport safety, reasonable
specialization, and transport sharing. Besides, the transport sector is undergoing three revolutions: shared
mobility, autonomous driving, and electrification. Planning the charging infrastructure for electric vehicles
requires considering the potential interactions and synergies between these three new systems
(Lokhandwala and Cai, 2020). Besides, it is necessary to focus on changes in taxi users’ behavior in the
municipal environment, «green» energy development, and appropriate programs to match the requests of
users and taxi service providers based on sustainable development and digitalization of taxi services.

The study methodological tools were cluster analysis, expert surveys, face-to-face interviews,
statistical and fuzzy multiple estimation methods. According to the logic of fuzzy sets [2], verbal statements
of experts can acquire such meanings as true, false, absolutely false, absolutely true, not entirely true, not
entirely false, etc. These values represent a fuzzy subset of a unit interval [0, 1]. Fuzzy models are the
most appropriate for assessing the quality of services of research objects, as accurate and stochastic
models require accurate but distributed information for the second case, which is usually not provided.
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Since fuzzy set theory describes concepts and knowledge that are difficult for conventional
mathematical methods, expert systems based on fuzzy set theory have significant advantages over expert
systems with two-valued logic. First, operation on input data that are vaguely defined is highly likely. These
are values that cannot be specified unambiguously. Second, evaluation and comparison criteria can be
fuzzily formalized with the concepts «more, «possible», «mostly», etc. Third, qualitative assessments of
both input data and output results can be applied. It is proposed to use fuzzy expert systems in urban
public transport, specifically to assess the quality of taxi services. It deverbalizes the linguistic variables
obtained during the peer review into more conveniently comparable assessments of the service quality
level. The purpose of this study is to find a rational model for building a knowledge base of an expert
system for assessing the quality of taxi services. The apparatus of fuzzy sets and deverbalization of
linguistic variables and cluster analysis would be used. Marketing and innovation priorities of business
entities would be justified using the abovementioned apparatus.

Results. The European Commission implements programs to strengthen partnerships between the
EU Member States and their neighbors in combating climate change. It allows supporting measures to
prevent climate change through green energy and environmentally friendly modes of transport:
EU4Energy (2016-2020), EU4Climate (2018-2022), EU4Digital (European Union, 2020a, 2020b). In
Ukraine, the implementation of European experience and support for European cross-border cooperation
initiatives is carried out by implementing the principles of municipal ecology, smart city, and
environmentally friendly modes of transport. Adopted in December 2019, the European Green Deal
(European Commission, 2019) is the foundation for developing a climate-neutral economy, renewable
energy, and environmentally friendly and smart transport (electric vehicles) until 2050. Accordingly, it is
essential to create an extensive infrastructure to develop electric transport in Ukraine.

For 2014-2018, the primary energy sources for transport in Ukraine (ranked by consumption) were: 1)
petroleum products; 2) natural gas; 3) electricity; 4) biofuels and waste; 5) coal and peat (State Statistics
Service of Ukraine, 2019; Borysova and Monastyrskyi, 2018). Despite the diversification of renewable
energy sources, Ukraine witnessed a positive trend in reducing the transport consumption of electricity
compared to the previous year. The analysis shows the urgency of developing measures to promote
environmentally friendly modes of transport through sustainable transport infrastructure (installation of
charging power plants), especially in cities. That can be achieved through the establishment of
communication between energy service companies and local governments.

At the same time, positive dynamics are observed among electric car users in Ukraine. According to
the Association of Manufacturers of Ukraine «Ukravtoprom», during January-September 2019, 5081
electric cars and 397 commercial electric cars in Ukraine, which is twice as many as in 2018 (UkrAvtoprom,
2018; Brych et al., 2020). The number of charging stations for electric vehicles in Ukraine increased from
600 in 2016 to 1,000 in 2018 (TSNUA, 2018). It indicates the development of sustainable thinking and the
formation of the environmental behavior of transport users.

Electrification of vehicles can help reduce environmental pollution. However, rapid electricity
consumption and inconvenient recharging services limit the widespread introduction of electric vehicles,
especially in the taxi industry. It necessitates improving the infrastructure for powering batteries for electric
taxis (Guo et al., 2020). It is therefore essential to determine the optimal range of battery-operated electric
vehicles (including taxis) from batteries (BEV) (fully electric driving range). Zhou et al. (2020) proposed a
model for determining the minimum range of BEV batteries that can meet specific road requirements,
considering the charging capacity of existing public stations and uncertainty in making charging decisions.
As for taxis, the BEV with a battery range of 220 miles can meet the travel needs of about 90% of drivers.
Private vehicles require a distance of 300 miles to cover the needs of 90% of drivers, while a battery of
100 miles can meet the needs of 80% of private drivers (Zhou et al., 2020).
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Given this, it is advisable to consider the charging behavior model of electric vehicles drivers, proposed
by Van Der Kam et al. (2019). This model consists of electric vehicles drivers, charging stations, renewable
energy, and the built environment. In this scientific work, three models are considered under the behavior
of drivers of electric vehicles: 1) electric vehicles are always charged at maximum power (until full battery
charge); 2) electric cars are always charged with maximum power until the battery level is at a certain
minimum level selected by the agent); 3) electric cars are charged in case of available additional
opportunities to obtain renewable energy. The model simulates two versions of this system, which have
central control over charging points and one that does not have central control. Agents have maximum
power for excess renewables (Van Der Kam et al., 2019). Such research results lead to developing a
unified communication channel between energy service companies, gas stations, and electric vehicles
users based on digitalization and smart specialization of transport infrastructure. There is a positive trend
in the number of users of electric vehicles and an increase in energy production from renewable sources.
It actualizes the deepening of the study of marketing tools for the promotion of electric taxi services by
considering the trends of digitalization of business processes and the promotion of sustainable joint
mobility. The main stages of marketing social networks to promote taxi services are community building,
content creation, attracting users, and community management. Webpages of taxi services contribute to
the growth of demand for services because customers can get all the necessary information, namely: the
current tariffs; download the mobile application; calculate the cost; order a taxi immediately or for a
particular time; choose the taxi class; find out if smoking and animals transportation; customer reviews;
current vacancies, etc. (0352.ua, 2020; Borysova et al., 2019).

60 respondents — residents of Ternopil and Ternopilska Oblast took part in the marketing research
conducted in January-March 2020 using personal interviews (Zielinska and Borysova, 2020). According
to the results of expert assessment, the weighting factors of the level of the environmental profile of
vehicles can be represented as follows:

lo=06%*L,c+02xL,,, +01xlse+01x1y, (1

Thus, the experts attached the most significant importance to the resource and management
components of the environmental profile of vehicles — 0.6 and 0.2, respectively. A slightly lower weighting
factor is assigned to the scientific, methodological, and ideological components of environmental vehicles
friendliness — 0.1 each. Expert surveys on the quality of taxi services were conducted in three stages using
the Delphi Method. After the first stage, the level of agreement of experts on the concordance coefficient
was 0.340622, after the second stage 0.472445, and after the third stage, it was 0.7254974. Because the
coefficient for the third evaluation stage was high (Table 1), generalized analysis of the survey results from
this stage was conducted, as experts' opinions in the fourth stage were not consistent.

The sum of the ranks of each indicator S;jis determined by the formula (2):

Si=Y".R;; (2)
J i=1"%j
where Rj is the rank of the i-th expert of the j-th indicator; m — the number of experts who evaluated
the j-th indicator.

The average values of the ranks of each S, indicator are determined by the formula (3):

& _ ZizaRij _ )
= Tm ®)

The values obtained during the third stage of the survey were ranked (Table 1), the ranks were
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grouped. Standardized ranks were identified, and the concordance coefficient was calculated.

Table 1. Ranking results

The The deviation of
g sum of the ranks sum
:—-E Experts the from the d?
5 ranks,
< S average sum, d
1 2 3 4 5 6 7 8 9 0] 1 12 | 13 [ 14 [ 15 ] 16 17 18 11912

1135 |65 ] 4 [35] 4 |45 15| 1 [ 2535 (35|35 ] 4 [35]|35] 4 26 [ 25] 2 1 645 96,53 93187
2 | 3 4 4 [ 35| 4 |45 (35| 4 1135 1 2 [ 25[35]35 45 4 4 68 9303 86552

1. 11151 1 2 1115 4 [25 ] 15| 1 1 1 2 25 1 2 345 1265 1601

1) 2 15 2 1 2 |35 4 15 | 3! 35 [ 25 1 1 25 2 45 -116 1346

6 4 8 5 4 |45 5 85 | 65 5 [ 6, 55 | 55 5 45 55 5 108 53,03 2812,

125 [ 65 [ 125 8 10 [ 15 7 85 | 12 [ 75 ] 1 55 ] 10 [ 105105 {105 [ 75 55 | 11 187 25967 6742
7| 15 [125] 8 8 [ 10 [115] 7 [15] 1 11 [ 6! 8 | 1 7 [105[105] 75 |85 11 ] 9 195 33,967 11537
8 9 [ 951 8 8 | 6545 7 |85 75 | 6! 1215 7 7 |65 115 [1156] 7 6 61 0,033 001
9 | 125 [ 1451251 30 [135] 75 [ 1056 | 115] 65 | 7. 1 12 7 | 1365 75 [85] 7 [ 13 22 60,967 7
1 9, 25| 115 10 | 11} 14 4 1, 1 8 10, 7 1105[ 76 |15 7 9 97 35,967 2
1 1 251135 65 | 115105 85 | 6/ 1 1451 15 105 145 105 [ 11, 85 | 11 9 28 66,967 484,
1 9/ 8 8 10 | 115]105 | 4 65 | 135|145 | 12 145|145 | 14 | 14! 135 | 145 13 2255 64,467 4156
1 1256 8 [135] 10 [ 75| 14 [135]| 12 [ 135[ 65 | 8 [ 14 |[145]105] 15 | 11 135|145 ] 15 | 2365 75467 56952
14 6 95 | 15 8 15 |15 14 [ 15|12 ] 15| 11 12 ] 10 | 13 7 1105 145 | 15 | 11 9 234 72,967 53241
5] 6 4 4 |115[135] 15 [106[135[ 12 [ 11 [ 11 | 12 ] 10 [ 105]105] 105 [ 115 [ 85 ] 11 | 13 | 2095 48,467 2349
Total 24155 79108
The average sum 161,03

Sources: developed by the authors.

In this case, the ranks were standardized, so the concordance coefficient Keon was calculated by
formulas (4), (5), (6):

__ g
Keon = rta—m-myp,mi @
T = Tha (8 — ) (5)

where [ is the number of groups of related ranks; tiis the number of related ranks in each group.

dj = S]- - Zj:; 5 (6)
where dj is the deviation of the sum of the rank from the average sum; S;- the sum of the ranks of the
Jjthindicator; n is the number of evaluated factors; m - the number of experts.

The data of expert evaluation have led to the following values of T;indicators:

T1,5=(23-2)=6; Te=(5%-5)=120;
T5=(3%-3)=24; T 5=(4%-4)=60;
T25=(23-2)=6; To=(5%-5)=120;
T5=(3%-3)=24; To5=(4%-4)=60;
T35=(23-2)=6; T10,5=(63-6)=210;
T4=(5%-5)=120; T115=(63-6)=210;
Ta,5=(43-4)=60; T12=(73-7)=336;
Ts5=(23-2)=6; Tr2,5=(4%-4)=60;
Te=(3%-3)=24; T1355(2%-2)=6;
Te,5=(43-4)=60; T13=(33-3)=24;
T7=(3%-3)=24; T1a=(33-3)=24;
Tr5=(43-4)=60; T1a55(2%-2)=6.

Ti=1776; d2=79108; Keon=0,7254974.
Thus, the obtained value of the concordance coefficient indicates sufficiently consistent experts’
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opinions and reliability of their assessments for the importance of indicators.
Table 2 provides an assessment of vehicle environmental friendliness, the level of business
automation, and the relative shares of the fleet, with some taxi services in Ternopil and four raions.

Table 2. Assessment of vehicle environmental friendliness, level of business automation, and
relative proportion of taxi fleet surveyed in Ternopil and raions (district centers)

Taxi services Integrated Integral Findings on the
Ternopiland . . g Conclusions about  indicators of g .
S indicators of level of Relative
district the level of the level of .
the level of ; ; environmental fleet
centers of business business environmenta friendliness of share
Ternopilska . automation | friendliness )
automation ) vehicles
oblast of vehicles
. by 60% high, 0
Pilot 0,72 by 40% average 0,48 By 100% average 08
. by 55% high, 0
Opti 0,71 by 45% average 0,48 By 100% average 08
. By 60% low.
0, )
Premium 0,48 by 100% average 0,28 by 40% average 0,5
917 Nove taxi o By 55% low,
(New tax) 0,48 by 100% average 0,29 by 45% average 0,5
By 45% average,
0,
549 0,48 By 100% average 0,29 by 55 % low 1
By 55% low, By 55% low,
J(l)-:(elr 8:8 029 byB45;/6 °iwlerage 029 byB45;/g oiwlerage 08
alyc y 60% low, y 65% low,
(Zbarazh) 028 by 40% average 027 by 35% average 0.2
H 1 0, 0,
C(:Cr:l::gftli?\l/);l 027 by%%gf:)vle?r\gge 027 byBngE/f ﬁvle(:)rg’ge 03
Siaivo By 70% low, By 65% low,
(T_I(_ere.bolvlia) 0.26 byB30;/6 °iwlerage 0.27 t|)3y 375(;?/ a;verage 02
axi plus y 70% low, y 70% low, by
(Berezhany) 026 by 30% average 026 30% average 02

Sources: developed by the authors based on their own research.

The study found that 20% of the surveyed taxi services have a highly integrated level of business
automation, 30% — medium, and 50% — low level of this indicator. The research results showed that the
studied taxi services resource, management, scientific and methodological, ideological opportunities to
ensure the environmental safety of vehicles in their fleet are low. The fragment of the assessment of the
integrated indicator of the level of the environmental profile of the vehicles of the taxi service «917 Nove
Taxi (New Taxi)» using fuzzy sets is given below. The general scheme of linguistic classification was as
follows:

1. Expert assessment was performed using the scoring method (Granaturov and Shevchuk, 2000;
Grabovetsky, 2010). An expert group to determine the weighting factors of the environmental profile of
vehicles consisted of ten experts (marketing specialists). As a result of the expert survey questionnaires,
a set of data was obtained on the level of partial indicators of the Integrated Environmental Performance
Index of Vehicles.

2. All partial indicators of the environmental profile of vehicles were compared with 01-carrier. To
recognize the level of these factors, a standard three-level 01-classification is used, which is graphically
depicted in the figure, with the subsets «Low level», «Medium level», «High level» of the linguistic variable
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«Factor level». Experts from taxi services determined the assessment of each indicator of environmental
safety of vehicles.

3. Ten experts were surveyed to determine the weights of the factors.

4, Partial indicators of the environmental profile of vehicles are determined. The level of the
environmental performance of vehicles was carried out based on expert survey data and using the formula
given in (Nedosekin, 2004):

le= ?:1 Di=1Di X Hij (7)
where pi—weight factor; j — nodal point; u - the value of the nodal point; n — number of partial indicators.

Calculation of partial environmental performance of vehicles based on expert estimates:

4.1. Calculation of the level of the resource component of environmental friendliness of vehicles:
Ires =0,5;

4.2. Calculation of the level of scientific and methodological component of environmental friendliness
of vehicles: Isc = 0,4;

4.3. Calculation of the level of the management component of environmental friendliness of vehicles:
Iman = 0,6;

4.4. Calculation of the level of the ideological component of environmental friendliness of vehicles:
lid = 0,4;

5. Determined integrated indicator of environmental friendliness of vehicles:

le=06x05+02x%x04+01x%x06+0,1x04=0,48 8)

The membership function of the subset «High factor», defined on the 01-carrier le, has the following
analytical form:

00<1,<06
us (1) =150, — 0,6) <1, < 0,8 9)
,08<I, <1

The membership function of the subset «Average factor level», defined on 01-carrier le, has the
following analytical form:

00<1,<0,2
51,-0,2),02<1,<04
U, (1) = 1,04 <1,<0,6 (10
5(08-1,),06<1,<0,8
0,08<I,<1
Then:
ptle) =1 —pp(le) — pa(le) (11)

According to the abovementioned formulas, the acceptance of the indicator’s value concludes that the
composite environmental friendliness indicator for taxis, «917 Nove taxis (New taxi)» for 100 percent, is
average. The cluster analysis allowed to group objects into homogeneous groups. The study included a
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discussion of the results, highlighted experts’ contribution to science, practice, and the problem that the
results solve.

I 2 I 4
\/ \/
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/\ /\
I\ [\

0 0,2 0.4 0,48 0,6 0.8

Figure 1. Three-level 01-classification of the level of the integrated indicator of environmental
friendliness of vehicles of the taxi service «917 Nove taxi (New taxi)»
Sources: developed by the authors based on their own research

04

Automatization of business and the size of the taxi fleet affect environmental behaviors among
Ukrainian taxi users. Expert surveys to study the environmental friendliness of vehicles and the level of
business automation found that most of the surveyed taxi services have low eco-friendly transport,
sustainable development, and fragmentary environmental friendliness. The most problematic issues are
technical support, automated ordering systems, and vehicle wear in small towns. To determine
management greening methods, the objects of the research into homogeneous groups were distributed.
Clustering to group the relatively homogeneous research objects and justify the feasibility of differentiated
strategies were used. The idea of developing different approaches to environmental development
depending on the level of eco-friendliness of vehicles, business automation, and relative fleet shares was
confirmed here. The main scientific results of the study are as follows:

1. A scientific and methodological approach to the strategy for innovative development of urban
public transport to identify their strategic position and ways to strengthen the competitive position in the
transport services market was developed.

2. The concept of integrating the marketing system of the public transport entity with the components
of the marketing environment was formulated. It considers the environmental friendliness of vehicles, the
level of business automation, and the relative size of taxi services in terms of the fleet to the biggest
competitor on the local market.

3. Empirical research has established the current level of taxi services on the domestic market; we
suggested recommendations for developing this marketing tool among subjects who participated in this
study.

Survey results are not limited to only Ternopilska Oblast. Moreover, the sample representativeness
and compliance with the expert survey procedure expand their usage to the national level. The obtained
scientific results solve the problem of sufficient methodological recommendations for identifying areas of
innovative development. The research offers an improved methodological approach based on the
differentiation of public transport enterprises by service quality and fleet development.
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Conclusions. Studying scientific and analytical works of foreign scientists necessitated the research
on the behavior of Ukrainian taxi drivers in the urban environment, the development of «green» energy,
and appropriate programs to coordinate the requests of users and providers of taxis based on sustainable
development. The sources of energy for transport in Ukraine (ranked by consumption) for the last three
years were: 1) petroleum products; 2) natural gas; 3) electricity; 4) biofuels and waste; 5) coal and peat.
Despite the diversification of renewable energy sources, electricity consumption by transport in Ukraine
has reduced compared to the previous year. The analysis shows that it is urgent to develop
environmentally friendly transport modes with sustainable infrastructure (installation of charging stations),
especially in cities. It is proved by linking energy companies with local authorities and communication
between energy service companies and local governments.

The level of business automation and the size of the taxi fleet are crucial in the environmental behavior
of Ukrainian taxi drivers. Experts surveyed to examine the level of environmental friendliness of vehicles.
The level of automation of enterprises found that most taxi services surveyed have a low level of
sustainability of their vehicles. Besides, the focus on sustainable development and environmental
friendliness is insufficient. The most problematic issues are technical support, lack of automatic order
systems, and a high amount of wear and tear vehicles in small towns. The research subjects were divided
into relatively homogeneous groups to identify approaches to greening processes. Under the above, a
cluster analysis grouped the study objects into relatively homogeneous groups; justified the differentiated
strategies feasibilities; reaffirmed the idea of developing different approaches to environmental
development depending on the level of environmental friendliness of vehicles, the automation of the
business, and the relative share of the fleet. The results of the study are useful for practitioners because:

1. A scientific and methodological approach of indicators that reflects service quality and innovative
development was developed. Public transport management would identify and strengthen the main
marketing factors that most significantly influence social, environmental, and economic effects.

2. The methodical approach to the estimation of indicators of innovative development of researched
subjects was improved. Thus, it would simplify the definition of the current and desirable strategic position
and the competitors for the transportation management, considering the level of eco-friendliness of
vehicles, business automation, and relative size of taxi services vehicles to the largest competitor in the
local market. The transport industry managers will decide on their available and desirable strategic position
and the competitors, considering the level of eco-friendliness of vehicles, level of automation of business,
and relative size of taxi services vehicles to the largest competitor in the local market.

3. The methodological approach to grouping researched subjects to define approaches to innovative
development of homogeneous groups is improved. Cluster analysis allowed substantiating the feasibility
of developing differentiated approaches to enterprises with the different environmental friendliness of
vehicles and business automation.

Therefore, the research can be useful for scientists and infrastructure practitioners, managers and
owners of taxi services, and representatives of local municipal authorities. Further research prospects in
this field are to study the development vectors of marketing and Internet communication policies of
businesses that provide public transport services.
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MpiopuTeT MapKeTUHroOBOI MOMITUKW, NIABUILEHHS KOHKYPEHTOCMPOMOXHOCTi Ta iHHOBALiMHOTO pPO3BUTKY
nocTayanbHUKIB TPAHCMOPTHUX NOCHYT Y KOHTEKCTi CTanoro po3BUTKY MicTa

BincTexeHHs 3pocTaHHs poni BNpOBaKEHHS! Lineil CTanoro po3BuTKy, 3 04HOMO 60Ky, @ 3 iHLIOro — BUKOPUCTaHHS Nporpam
[HTEpHETY pevelt y pisHUX cepax XWUTTS, 3yMOBIMIOIOTb TpaHC(OPMALLit0 AW3aiHY MWUCTIEHHS MIOAWHM WOAO Cnocoby cBoei
MOo6inbHOCTI. AKTyanbHICTb PO3B'A3aHHS AaHOi HaykoBOi Npobnemm nonsrae B HEODXIQHOCTI Nepernsgy MyHILMNanbHOi NoniTUkK
WoAo NiAXo4iB A0 BMKOPWUCTaHHA BIAMOBIOHMX BWAIB FPOMaACHKOTO TPAHCMOPTY, YAOCKOHANEHHs MOMITUKA MYHILMNanbHoi
TPaHCNOPTHOI iHGPaCTPYKTypH Yepe3 BpaxyBaHHs TEHAEHLiA PO3BUTKY «3€NeHOi» eHepreTuku. Y cTaTTi obrpyHTOBaHO notpeby
30CepeMKEHHS YBary Ha LOCNimKEHHI 3MiHX NOBEAHKM KOPUCTYBAYIB MOCNYT TAKCi B YKpaiHi B yMOBaX MyHiLMNanbHOi €KomoricTukY,
PO3BUTKY «3€MEHOI» EHEPreTMky, po3pobkn BiAMOBIAHNX NPOrpaM y3roKEHHS 3anuTiB KOPUCTYBAYIB | HaaaBadiB NOCAYr Takci Ha
3acagax CTanoro po3BWTKy MicTa Ta Aumkutanisauii nocnyr Takci. poaHanisoBaHO BNMMB CTanoro po3BUTKY EHEpreTMku Ha
[avBepcudikaLlito TpaHCMopTY, PiBEHb BUKOPUCTAHHS EKOMNOTYHNX BUAIB TPAHCMOPTY, 30KpeMa enekTpoMobinis sk TakCi y 3anexHoCTi
Bifl KiNbKOCTi 3apsiHMX CTaHLLii, JOCTYMHOCTI 10 enekTpoeHeprii. MeToguyHum iHCTpyMeHTapieM NpoBeeHoro AOCHMKEHHS cTanu
MeTOM KNacTepHOro aHanisy, eKCmepTHOrO OMUTyBaHHsl, OCOBWUCTOrO iHTEPB'l0, CTATUCTUYHWA aHami3 Ta METOR HeuiTKo-
MHOXWHHOTO OLiHI0BaHHs. OB’ekTOM JocnimpkeHHs 0bpaHo cryx6u Takci Ta KOpUCTyBadiB nocnyr Takci TepHOMinbCbKoi obnacri.
Pesynbtat npoBefeHOr0 OMMUTYBAHHS 3acBIigUMNK, O MPIOPUTETHUMM YWMHHWMKAMM EKOMOTYHOI MOBEAiHKW  YKpaiHChKUX
KopucTyBauiB Takci € piBeHb aBTOMaTu3alii bisHecy Ta BenuuuMHa aBTonmapky cnyxbu Takci. 3a pesynbTaTamu BarnigHOro
€KCMEPTHOTO ONUTYBaHHS1, NPOBEAEHOrO 3 METOK AOCIIXKEHHS PIBHS €KONMOTYHOCTi TPAHCMOPTHUX 3acobiB Ta piBHS aBTOMaTU3aL|i
6i3HeCy, BCTAHOBNEHO, WO BinbLuicTb JOCTimKyBaHUX CIyX6 TakCi XxapakTepu3yTbCs HU3bKUM PIBHEM eKonoriYHOCTi. Mpu Lbomy
OpieHTaLlis Ha Lini CTanoro po3BuUTKY Ta EKOMOTYHICTb Mae (parMeHTapHuil xapakTep, a Haibinbl NPO6NEMHUMI MUTAHHAMM
3anuaoTbCs TEXHIYHE 3abe3neyenHs, HasBHICTb aBTOMATM30BaHOI CUCTEMM 3aMOBIEHb, BEMMKA YACTKA 3HOLLIEHHS TPAHCMOPTHMX
3acobiB y HEBeNMKWX MicTax. [1ns BU3HauyeHHs NigxoziB 40 yNpaBiHHA NPOLECOM ekonoriaaLlii, 06'eKTi AOCTIIKEHHS ynopsiaKOBaHO
y MOPIBHAHO OAHOPIAHI rpynu. 3 Li€t0 METOI0 3AICHEHO KNACTEPHMIA aHani3, Sikuit JO3BONMB 3rpynyBaTh 06'€KTU AOCTIIKEHHS Y
MOPIBHSIHO OAHOPIAHI rpynK Ta 06rPYHTYBATM AOLNBHICTL PO3POOKN AMEPEHLNOBaHNX CTPATETil, a TaKoX NiATBEPANTU AYMKY Npo
[OLINMbHICTb  pO3pODKM Pi3HMX MNiAXOMIB A0 PO3BUTKY EKOMOMYHOI CKNafoBOi 3anexHO Bid PiBHS PO3BUTKY EKOMOTYHOCTI
TpaHCnopTHUX 3acobiB, piBHS aBTOMaTM3aji 6isHeCy Ta BiOHOCHMX YacTOK aBTOMapky. Pe3ynbTaT NpoBEAEHOro LOCHimKEHHS
MOXYTb OyTW KOPUCHUMM ANs HAYKOBLiB Ta MpakKTMKiB y Ccepi iHPpacTpyKTypu, MeHemkepiB Ta BRacHWKiB Cryx0 Takci,
NpeLCTaBHUKIB MICLLEBOI BUKOHABYOI BNaay.

KnioyoBi cnoBa: cTanuii po3BuTOK, MapKeTUHT, aBBTOHOMHa Cryx6a TaKci, iHHoBaLji, KOHKYPEHTOCPOMOXHICTb, MyHiLMNansHa
€eKororicTuka, cninbHa MOBINbHICTb, eHEeProcepBiCHi KOMNaHii, ENeKTPOeHepreTUka, BiGHOBMIOBANbHI MXepena eHeprii, KnacTepHui
aHania.
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