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Abstract

Objectives: The aim of this paper is to identify the activity of use and the perception of existing smart-technologies by the
youth audience in the area of public transport in Moscow. Method: The perception of smart-decisions as regards public
transport, realized to date by the young audience, should be investigated for the development and adjustment of city policy
in this area. The study is an online survey of young audience, who live in the Moscow region; the number of respondents
was 439 people aged 18-25 years. Findings: The proportion of respondents who use the smart-technology capabilities
to plan their trips and payment for them has been found. The main differences in the behavior of young respondents of
those who use and those who do not use smart-technology capabilities in public transport in Moscow also have been
identified. Using the smart-technologies in public transport by young consumers is intense; with the use of technologies
users solve problems of various types. Problems of receiving information and optimization are solved more actively, while
those concerning performing actions on the fare are dealt a little less actively. Improvements: Using smart-technologies
allows partially solving the problems arising from the use of public transport.
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1. Introduction

The development of smart-technology usage in public
transport is one of the key aspects of the formation of
smart-cities focused on attracting residents with sub-
stantial innovative and entrepreneurial potential. In the
current demographic conditions, to attract and retain
young people — the future of the “creative class” - is a
necessary factor in the development of big cities. Therefore,
the perception of smart-decisions as regards public trans-
port, realized to date by the young audience, should be
investigated for the development and adjustment of city
policy in this area.

The life of the modern city is rapidly modified under
the influence of technological progress, especially in
information technology sphere. Over time, technologi-
cal innovations are becoming more affordable, which
leads to an increase in functionality and convenience
in a modern city. And it is absolutely essential for a
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balanced development of the metropolis, where the
number of inhabitants constantly grows. Population
growth, increase in the area of urban development will
a priori create inconvenience for current residents. The
only way to maintain comfort for the citizens, as well as
attracting new residents of the highest innovative and
entrepreneurial potential, including representatives of the
creative class, is the development of a new type of facili-
ties based on the use of smart-technologies that negate
the problem of the high population size. “Smart” is the
property of an object, characterizing the integration in
this object of two or more elements that were not previ-
ously connected, which is implemented with the use of
the Internet’. European, American and Asian cities are
competing to attract the most promising population, in
particular through the development and implementation
of concepts and strategies for smart-cities, and making
much emphasis on the development of transport systems
and e-government.
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Not all residents of cities are equally prepared to take
advantage of smart-tech; at the same time, the youth of
the urban population is at the forefront, as they are more
familiar with information technologies, more often use
smartphones, train faster, including teaching each other.
This category of citizens can be considered as a driver of
smart-technology development and demonstrates behav-
ior that will be taken over by older residents to a certain
extent over time.

This youth audience of metropolis is a new generation
of creative class, a significant part of which is a prerequi-
site for sustainable and innovative development of a big
city. Due to the fact that the young audience aged 18-25
years (students and recent graduates) shows some differ-
ences in their behavior associated with the consumption
of products and services, from a more adult audience; it is
advisable to investigate it separately.

The article is structured as follows. Its second section
will be devoted to a brief discussion of the smart-city
concept, its key areas of development and the necessary
conditions of its implementation with a focus on the trans-
port component. The third section highlights the issue of
consumer behavior characteristics of the youth (student)
audience. The fourth section presents the method used to
obtain information, characterizes the logic of research and
methods of data processing. The fifth part of the material
presents empirical findings on the share of active users of
smart-technologies in public transport and the peculiari-
ties of their behavior compared to non-users. The final
part summarizes the study.

2. The Development of Smart-
technologies for Public Urban
Transport

The concept of smart-city is still controversial in terms
of development of its strict criteria, therefore a number
of cities claim to this title without objective evidence*.
Modern cities should take into account the changing
socio-economic conditions, consider them in their devel-
opment strategies, seeking to ensure the prosperity of the
citizens®. Big cities generate a large number of new types
of problems, such as resource scarcity, pollution, health
care organization, the growing number of vehicles, con-
gestion and aging urban infrastructure, as well as the
problem of settlement of divergent interests of many
stakeholders, social and political complexity®. There

B 2 | oo (42) | November 2016 | www.indjst.org

are many definitions of a smart-city, but the universal
approach has not yet been found. The problem arises
largely because of the complexity of the definition of
“smart”, therefore smart-city concept is very variable
one’. And given the fact that the technologies are devel-
oping very fast, approach to the determination should be
reviewed constantly. However, the approach of Centre of
Regional Science at the Vienna University of Technology
seems closest to us, which defined the direction or the
axis of creation of smart-cities: smart economy, smart
mobility, smart environment, smart people, smart living,
and smart governance. The axes are based, respectively,
on theories of regional competitiveness, transport and
ICT (Information and Communication Technologies)
economics, natural resources, human and social capital,
quality of life, and participation of societies in cities. The
definition of smart-city is as follows: when the invest-
ment in human and social capital, as well as traditional
(transport) and modern (information) infrastructure are
a source of sustainable economic growth and quality of
life, the wise management of natural resources through
participatory management® is integrated in terms of
understanding of goals, necessary resources and man-
agement approaches. However, a narrower definition of
smart-city allows accentuating on relevant information
technologies: Smart cities represent a conceptual develop-
ment model that aspires to use ITCs for the development
of a city’s human, collective, and technological capital,
with the ultimate scope of increasing urban sustainabil-
ity’. Regardless of the approaches, there are difficulties
in determining which city can be called a smart-city, and
what characteristics it must meet. It is important to note
that municipal administration of many big cities strive to
create a smart-city, even if it is only the introduction of
some elements.

The following characteristics can be considered as the
most important and the key ones®. The first characteristic
is the central role of technologies as the means of accumu-
lating, handling and using a large amount of information
available for use by a growing number of people to improve
urban life and the preservation of resources. On the one
hand technology is the driver of this process, as there is
a reasonable possibility to real-time monitoring of vari-
ous processes of urban life, such as car traffic and public
land transport, on the other hand, due to the spread of
the use of social networks and their integration with a
variety of mobile applications, users-citizens actively
contribute to the accumulation of information about
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their activities. Thus, city officials analyzing received data
have an opportunity to observe trends in behavior and
predict events for proactive response. City officials can
make more informed decisions and effectively address the
problems of the city, and its population will have a better
quality of life>°. In big cities, a high mobility of citizens
is of decisive importance for the balanced development of
the city, so they must have the most complete and current
information about the possibilities of public transport,
utilization and condition of roads, as well as convenient
features for travel payment.

The second characteristic of the smart-city is the
development of human and social capital through the
creation and dissemination of knowledge, in particular
the establishment of new forms of innovations - open
innovations. Thus, in smart cities a large part of knowl-
edge is generated collectively and everyone makes a
difference. Examples of such processes are numerous
forums of open innovations, as well as seeking innovative
ideas from their customers by such large Russian compa-
nies as Sberbank and Russian Railways. Smart cities help
attract the most highly qualified specialists, because they
have the motivation and opportunities for effective use
of information technologies. According to some authors,
creative, intelligent and highly educated people promote
urban development more intensively'>. The concentra-
tion of university graduates affects the rate of economic
growth of the city where they live'®. Furthermore, big cit-
ies can be considered as a tool of knowledge creation in
the knowledge economy, where urban capital structure
surrounds and supports the human capital to promote the
value creation process®. Collective intelligence is much
more powerful than individual®®. Smart cities usually
offer the internet-based platform to gather the views and
evaluations of city’s residents on the effectiveness and via-
bility of urban solutions and real-time services", which
allows the city authorities to not only obtain the necessary
information, but also to involve the citizens in the city’s
development process.

The third characteristic of smart cities is the creation
of favorable conditions for business development and
raising capital. The task of city authorities is to create the
atmosphere and offer the spectrum of services for entre-
preneurs. Smart cities strive to create an environment of
support and development of a diversified business with
a high degree of innovation. The long-term objective of
the authorities is to develop innovative strategies to create
smart-specialization of cities and regions based on their
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strengths, competitive advantages and regional priorities
for knowledge management'®.

The fourth characteristic of smart cities is to create
opportunities for networking. Cities aim to maintain a
particular target image, attractive for residents, tourists
and businessmen. For the dissemination of information
about the city, the formation of its image, the city
authorities should organize a permanent, interactive
communication with residents and other stakeholders,
through which information about the city’s development
concept, its brand, objectives of development, priorities
and other important information will be spread.” The
fourth characteristic is the marketing activities related
to the promotion of the brand of the city, various cul-
tural, sports, scientific and business events, as well as the
availability of information about the city in the digital
environment: web sites, official sites or groups in social
networks, mobile applications.

From the point of view of residents’ satisfaction, as
well as areas of management for city authorities, a smart
city concept is practically implemented in the following
areas: transport, public services, health, monitoring of
condition and protection of the environment, safety and
involvement of citizens in decision-making on issues of
urban life. Transport is one function of the city, of which
the majority of the citizens enjoy on an almost daily basis.
At the same time citizens resort to the services of health
care institutions and public services with different inten-
sity depending on the health and specifics of situations.
This explains the choice of the transport sector as a scope
of the smart-technology for this study.

PwC Agency” published a report on data-driven
cities, in which the 5 world cities — leaders in the use of
smart-technologies have been defined on the basis of the
following criteria: level of implementation of technological
solutions in the areas of municipal management,
readiness of the urban environment for the introduction
of decisions based on the data, the number of mentions
of technological solutions in the official press releases
of cities, the number of references to cities in scientific
articles and specialized media related to technological
subjects. According to the study, Moscow joined the top
five along with New York, London, Barcelona and Sydney.
Moscow is one of the world leaders in the implementation
of solutions based on the data, particularly in the area of
traffic management, safety and healthcare.

Speaking about the most successful solutions in the
field of transport management, the implementation of an
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integrated fare collection system in public transport via
the electronic payment card Troika should be noted, the
use of which allows getting detailed information about
the movement of citizens. According to PwC"?, 47% of
trips in the subway, and 54% of trips in the ground trans-
portation are paid through Troika card. The experience
of using the information obtained by monitoring the
movement of citizens allowed determining the priorities
for the development of the transport network, creation of
new public transport routes. The city also implemented a
smart parking, which analyzes the congestion of parking
and informs the drivers. Public transport is equipped
with GPS, which made it possible to create mobile appli-
cations that help citizens know the time of the necessary
transport arriving. The most common mobile application
in Moscow is Yandex. Transport, the number of users of
which is approximately 4.2 million according to expert
estimates, only in July 2016 the number of application
downloads reached 218,000. There are several other
applications, but the number of downloads does not
exceed 150 000. Since the beginning of the introduction
of smart-technologies in public transport in Moscow
(from 2014), the behavior of transport users has begun
to change. And city authorities encourage passengers to
do so more and more actively, in particular, there are new
modern opportunities for transport fare and for payment
for visiting some other city facilities, such as the zoo or
planetarium by the same card.

3. Peculiarities of Young
Consumers’ Behavior

In this article, under the “young consumers” we mean
people aged 18-25 years. A number of researchers,
analyzing the behavior of young consumers, in particu-
lar exploring their preferences when buying clothes®,
show that “..it is important that the emphasis is on fresh
innovative designs and not just on producing the same
designs again and again’, that reflects peculiarities of
their consumer intentions. This factor is also important
for young consumers as regards high-tech devices and
software applications. Thus, the “2014 Mobile Behavior
Report”® has noted that the factor of “technological
leadership” is important for 76% of consumers aged
18-24 years. In addition, by virtue of their information
retrieval skills and the ease of use of information tech-
nologies, young consumers have a major impact on their
families, and are often considered as the most important
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group of consumers*. An important issue in this case is
the dominance of hedonic and utilitarian consumption
among young consumers and its relation to their val-
ues, consumer intentions and subsequent selection. In %
conducted on a sample of students (young consumers), a
statistically significant association of hedonic and utilitar-
ian factors with satisfaction and consumer intentions has
been found. In other studies, also conducted as regards
the student audience, the authors analyzing the factors
influencing the preferences of young consumers point out
that “convenience” is one of the most important factors in
consumer choice of young audiences*.

In* studying student audience showed that the
changes in consumer behavior and their attitudes to
brands observed because of the fact that the consumer
values, along with the result of the process of globaliza-
tion, affect changes in consumption patterns. The spread
of different models of consumer behavior among the
young audience is largely due to the exchange of con-
sumer experiences through social media®. According to
some researchers, young consumers are the most active
users of the Internet, so they feel connected with the world
and show global consciousness. The main feature of their
behavior is the ease of use of information technologies,
including smart-technologies. The Internet is the main
channel of searching and receiving information for this
group of consumers.

Forthepriorapproval of the above factorsin consumer
behavior of youth student audience, the research has
been conducted as a sub study on the basis of the grant
allocated by Plekhanov Russian University of Economics,
for the development and testing methodology of wave
market research, consumer preferences and values of stu-
dent audience. As amethod of research focus groups with
students at Plekhanov Russian University of Economics
have been selected. Focus groups have been conducted
based on the method described in #. Two focus groups
have been totally conducted by researchers with gender
division for identifying consumer preferences and one
joint group to determine value orientations. Gender
division has been used to eliminate the influence of the
opposite sex on the respondents’ answers. Before the
beginning of the conversation participants completed the
classification questionnaire containing questions about
the course number, faculty and financial dependence on
parents’ support. Analysis of obtained results that can
be attributed to the subject of this article has shown that
students who we refer to “young consumers” category
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(the overwhelming majority of students in Russia, with
first degree of Bachelor or Master, are in the age group
of 18-25 years) also note the factor of “technological
leadership” as one of the most important factors. In
addition, evaluating a variety of mobile applications and
“gadgets”, participants of the focus groups, regardless of
gender differences highlighted the importance of “sim-
plicity and intuitive interface” Many participants of the
focus groups have noted the importance of opportuni-
ties to keep in touch through social networks and instant
messengers and the need for their communication with
various smart—technologies. The results have been used
by us to study the behavior of young users of transport
services.

4. The Method of Investigating the
Behavior of Young Consumers
of Transport Services

The aim of the research is the study of the change in the
behavior of young consumers (18-25 years) when using
smart-technologies in public transport. In the study, we
relied on studies of Moscow public transport previously
conducted at the Plekhanov Russian University of
Economics in 2014 and 2015%%. We proceed from their
assumption that the younger generation between 18 and
25 years are the main users of smart-technologies.

The hypothesis of the study suggests that there are
differences in the behavior of public transport passengers
between the age of 18 to 25 year, those who use and those
who do not use smart-technologies.

The study has been conducted using the online
survey in July 2016. Totally 439 respondents have been
interviewed. Questions have been divided into two
blocks:

- socio-demographic profile of the respondent;
- the impact of smart-technologies on passengers of
the public transport in Moscow.

Results of subsequent studies are based on valid
observations. But this study is characterized by the
following limitations. Firstly, judgmental sampling
method has been used, so the results cannot be extended
to the general population of youth audience. Secondly,
the study has been conducted simultaneously, and the
area under study is very dynamic, in particular innovative
solutions in the field of public transport, based on

Vol 9 (42) | November 2016 | www.indjst.org

smart-technologies are deployed rapidly. Therefore, more
accurate results would be obtained if the studies were of
wave character.

The study used the following socio-demographic
indicators and their categories: gender; income level; the
level of education; marital status; occupation; the most
commonly used mobile device (mobile phone (with
buttons); Android Tablet; iPad, the Windows tablet;
Android smartphone, Apple smartphone, Windows
Smartphone).

Initial analysis of the data showed the following.
Among respondents there are 35% men and 65% women
(439 observations). Respondents related to the lower
segment of the middle class (63% - they have sufficient
income for clothes and small household appliances pur-
chase) dominate according to their income level. The
distribution by level of education: 47% have incomplete
higher education (3 complete university courses), 31% -
higher education (bachelor degree), others — secondary
education. Singles/unmarried respondents make up the
vast majority — 84%. The main category by occupation -
students/learners make up 62% of the respondents. The
most commonly used mobile devices are Apple smart
phones (50% of respondents) and Android (32%).

Analysis of respondents’ answers to questions related
to the theme of transport has been conducted. The list of
issues is presented below; each question corresponds to a
quantitative or categorical variable.

- How often do you use public transport;

- How often do you go by bus;

- How often do you go by trolley bus;

- How often do you go by tram;

- How often do you use the subway;

- How often do you use electric trains;

- How often do you use taxi services;

- Which payment method is preferred;

- You use public transport most often in order to...;

- How significant the following problem is when
using public transport: too many passengers in
public transport;

- How significant a problem is when using public
transport: long line to buy a ticket;

- How significant a problem is when using public
transport with inconvenient work schedule (for
example, the metro closes before I get to it);

- How significant a problem is when using public
transport: high cost of travel;
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- How significant a problem is when using public
transport: sudden traffic jams on the route;

- How significant a problem is when using public
transport: no possibility to plan itinerary;

- How significant a problem is when using public
transport: no actual schedule;

- How significant a problem is when using public
transport: road jams;

- How significant a problem is when using public
transport: too long waiting time;

- How significant a problem is when using public
transport: the lack of information about the
changes in public transit;

- How significant a problem is when using public
transport: difficulties with finding entrance to the
subway;

- Do you use mobile applications to solve problems
encountered in transport;

- Do you use any special sites and applications for
more productive movement;

- If you use mobile applications, what problems do
you solve with their help.

To solve this problem, two working hypotheses have been
put forward before analysis in the study based on the
causal relationship between the variables.

The variables that allow classifying respondents by
degree of use of smart-technologies have been selected:

- Which payment method is preferred?
- Do you use mobile applications to address problems
arising in transport?

Hypotheses characterize the influence of various factors
on the method of payment for travel and the use of mobile
applications to meet the challenges in public transport.

1. Hypothesis H : Problems when using public transport
affect the payment method.

2. Hypothesis H,: problems when using public transport
affect the use of mobile applications to meet the
challenges in transport.

Further analysis has been aimed at the confirmation/refuta-
tion of these hypotheses which will be considered in pairs.

5. Research Results

As a result of the primary data analysis, the following
findings have been obtained.
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51% of respondents use public transport several times
a day, 78% - on a daily basis. Only 10% of respondents do
not belong to the target group - the permanent passengers
use public transport 1-2 times a month or less.

As for the types of public transport, the most popular
means of transportation is the subway; by a considerable
margin, 47% of respondents use it on a daily basis; the
number of those who use it rarely amounts to 19%. The
bus comes in the second place in popularity (27% use it
daily and 24% rarely), the third place is taken by the train
commuter (13% and 46%, respectively), the fourth - a
trolley (12% and 54%), the least popular are taxi service
(8% and 43%) and the tram (9% and 60%).

The vast majority of respondents (60%) answered that
the main reason for the use of public transport is the need
to travel to work/school and back.

The most significant problem is the large number of
passengers (59%); traffic jams on the route and the high
cost of travel are in second place in importance (43% and
41%, respectively).

The preferred method of fare payment s as follows: 22%
of respondents actively use smart-technologies in choos-
ing the method of payment (bank transfer); 49% partly
use it (they prefer cash payment by electronic purse), i.e.
smart-technologies for them are not strangers. Thus 71%
of respondents use these technologies to varying degrees.

The proportion of respondents who use mobile appli-
cations to address problems arising in transport is quite
high and constitutes 54%.

As for the use of specialized sites and applications for
more productive movement: specialized resources are
not used by 17% of respondents. The proportion of using
mobile apps is 83% - the audience, in fact, already applies
smart-technologies.

Distribution of respondents by problems solved with
the help of mobile applications in transport: the main
objectives are to build the route and timing paths (24% of
respondents), 22% of respondents have added tracking of
the traffic to the first problem. Thus, the construction of
the route is a priority for 64% of respondents.

5.1 Testing Hypotheses

Since the study of the problems when using public
transport has been carried out on a 5-point scale of
importance (1 is not a significant problem at all, 2 is not a
significant problem; 3 is a partially significant problem; 4
is a significant problem; 5 is a very significant problem),
it is appropriate to make the comparison of the average
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values of significance when using public transport for each
payment method and the use of mobile applications. For
qualitative analysis, it is necessary to classify respondents
according to the importance of the problems, and then to
evaluate the behavior of respondents in each cluster.

As a method of classification a hierarchical cluster
analysis has been chosen, Ward’s measure method with
the square of the Euclidean distance.

As aresult of classification, three significant clusters have
been obtained comprising 70%, 18% and 12% of the respon-
dents. Schedule of average values of the problems related to
the transport across the 3™ cluster is shown in Figure 1.

The first cluster includes respondents for whom the
most important issue is the number of passengers, partially
significant problems are waiting time and transport time
(differentiation of problems). The second cluster presents
the respondents, for which all the problems are significant,
the 3" one - all the problems are significant enough.

Graphs have been constructed on the basis of
contingency tables describing the importance of the
connection problems when using public transport, and
the dependent variables (Figure 2, 3).

e Cluster 1

Cluster 2 === Cluster 3

Figurel. Scheduleofaveragevaluesofproblemimportance
when using public transport according 3 clusters.

All the problems are not important

All the problems are important

Differentiated problems

m Cashless payment  ® Cash with electronic wallets (Troyka card) M Cash

Figure2. Connection of referringofrespondentsto clusters
according to the importance of problems when using public
transport and ways of fare.
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All the problems are notimportant

All the problems are important

Differentiated problems

0 01 02 03 04 05 06 07 08

W Uses mobile applications W Does not use mobile applications

Figure3. Connectionofreferringofrespondents to clusters
according to the importance of problems when using public
transport and Mobil Apps.

The largest share of users of smart-technologies for the
fare (75%), and the largest proportion who prefer cashless
payments (23%) are among the respondents, for which
the problems are the number of passengers, waiting time
and transport time (cluster 1). Respondents, for which all
issues are significant (cluster 2) prefer cash payment by
electronic wallet (43%) and on-site (38%). Respondents
for whom all problems are insignificant (the third cluster)
are of the smallest share, they prefer cash using both
electronic purses, and on-site (40%) payment.

Only among the users of the 1% cluster, the number
of mobile application solutions for the traffic problems is
prevalent (62%). For the 2™ and the 3™ clusters there is
the opposite picture — users of mobile applications, 38 and
30%, respectively.

Hypothesis H,: problems when using public
transport affect the payment method of travel - has been
confirmed.

Hypothesis H_: problems when using public transport
affect the use of mobile applications to meet the challenges
of transport — has been confirmed.

6. Discussion and Implications

Smart-technologies can be used to solve four types of
problems (tasks) by users: receiving information (about the
time of arrival of the vehicle to a stop, etc.), optimization
(construction of the shortest route to the desired destina-
tion), performing the action (travel) and discussing the
experience of the use of transport services (feedback, com-
ments, ratings). Different types of problems require different
levels of user engagement and activity, as well as require a dif-
ferent level of preparedness. Thus, getting information and
solving optimization problems require less activity from the
user than the performance of actions and discussions, so it
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is logical to assume that the first two types of problems are
more common with the use of smart-technologies by users.
Talking about the issues raised in the study, the use of mobile
applications related to public transport allows solving the
problem of obtaining information, and payment for trip costs
by using smart-technologies is an example of an action.

The results showed that the youth segment of Moscow
passengers actively uses current possibilities offered by
smart-technologies. 71% of them use them to pay for the
trip, 83% of respondents use mobile applications for more
convenient use of public transport. Thus youth audience
uses smart-technologies more extensively for information
and optimization, but with a slight margin from action
performance.

The importance of smart-technologies to address
problems of Moscow passengers will increase with time
due to the development of transport infrastructure and
increase in the proportion of passengers that are adapted
to smart-technologies.

It should be noted that the use of smart-technologies
(especially the use of mobile applications) may allow
passengers to partially solve some important problems: Too
many passengerson theroute, trafficjams - findless congested
routes; the transport waiting time is too long; inconvenient
time - the opportunity to complain to the appropriate ser-
vice via mobile devices; the absence of the actual schedule;
sudden overlap of traffic, lack of opportunities to plan the
movement, lack of information about the changes in the
movement — preliminary information about the time of
arrival of transport, timing paths, offering alternative routes.

In general, through the use of smart-technologies in
public transport, the city government can solve the prob-
lems of the population, partly due to the fact that people
can differentiate the problem more clearly, which allow
them to solve them aptly. Youth audience is at the fore-
front of the opportunities of smart-technologies, so the
study of the audience allows the user to understand the
basic benefit and to predict the future behavior of the citi-
zens who currently are not users of smart-technologies. It
is necessary to stimulate the audiences of other ages for a
more active use of the opportunities of smart-technolo-
gies in public transport in order to maximize benefits and
increase satisfaction with municipal services.
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