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Resume

The first and last mile part of the public transport journey are essential
for the whole transport system. Its quality affects the overall experience
of the passenger in public transport. It is not important how attractive
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are individual transport modes if the rest of the journey is unattractive

for the passenger. This paper is about shared mobility and it describes
the connection between the first/last mile and the public transport system.
Modes of shared mobility can reduce the pressure on the city transport
system. It can also bring a better modal split. The authors performed
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a traffic-sociological survey for processing the respondents' opinions on the city

use of new modes of the sharing economy. The survey showed that more

sharing economy

than eighty per cent of people travel to work daily, but more than half of

them do not use public transport.
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1 Literature review

The biggest problem of urban agglomerations today
is the inefficient spatial and temporal movement of
material flows. The solution is to find a compromise
between time, quantity and space requirements of
supply.

There are many points of view on city logistics.
In most cases, it only deals with freight transport.
For example, authors in [1] describe city logistics as
a discipline specialized to cope with the sustainability
problems encountered in urban freight transport.
The authors in [2] highlight recent developments
in modelling city logistics in three important areas;
emissions, health care and mega-cities. The movement
of people around the city is also an important topic. City
logistics is about compliance with the set requirements
in urban transport. It must also meet environmental and
general economic conditions. In recent years, transport
performance in urban transport has been increasing.
There are several reasons, but the most significant is the
increase in the transport of piece consignments in retail
trade. Passenger transport is developing dynamically,
too.

The main problem of the city logistics is traffic
overloading. These congestions connected with traffic
accidents have a negative influence on the environment.
There are efforts to carry out the city logistics by
environmentally friendly vehicles [3].

There are three similar terms for describing the
freight flows in urban areas. These terms are city
logistics, urban freight transport and urban goods
movement. As stated in literature [4], the difference in
terminology indicates differences in origin. The most
commons are the term “city logistics.” This term is from
Germany, which developed the city logistics concept in
the nineteen-nineties. The academic and professional
literature provides definitions that are more accurate.
Authors describe City logistics as the complexity of tasks
[5-6].

The city logistics can improve the traffic situation
in large cities and agglomerations. The Smart City
concept can bring the solution to traffic problems.
They have a close relationship with the quality of the
environment and the life of inhabitants. Smart elements
and technologies, implemented in the city logistics;
increase the efficiency of the whole system. The main
objective of the city logistics is to co-ordinate the most
important activities like: freight transport, storage,
inventory management, materials handling and all
the related information processing in a way that meets
customer requirements at optimum cost [7].

The “last-mile” delivery is the end part of a supply
chain. According to [8], it is the least efficient stage of
the supply chain and comprises up to 28 % of the total
delivery costs. Therefore, the improvement of the last
mile logistics and a significant externalities reduction
are very important challenges for researchers. Usually, it
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Figure 1 Total population of the world and its prediction [29]

is the most inefficient transport because the distribution
of the receiving points is random and uneven. The low
efficiency is connected with externalities in environment.
Nowadays, there is a great demand for small, but
very frequent shipments with delivery time windows.
Delivery vehicles perform these delivery services and
their operation is very ineffective in cities, where the city
logistics system is not established. The problem is bigger
with development of the e-commerce and increasing
urbanization. Several improvements are described in
literature [9-10]. Authors in [11] describe that the last
mile of the supply chain is considered as one of the most,
or even “the” most, expensive, inefficient and polluting
part of the supply chain. One can improve this state
by new sophisticated vehicles and optimization of the
transport process. It can reduce the social and ecological
impact of the traffic within the cities. In this article, are
described the innovative methods and technologies for
the “last-mile” transport. They can maintain the system
sustainability from the view of the environment and
business.

The “last-mile” delivery is the most challenging
of the supply chain. It must ensure the transport
from the supplier warehouse to the consumer’s home.
There are higher and higher requirements for the
delivery time thanks to the e-commerce development
and competitiveness between suppliers. The variable
costs of the carriers or delivery companies must be as
low as possible, so it is necessary to plan and schedule
deliveries in advance [12].

According to many sources [13-15], the goal of city
logistics is to create a sustainable and environmentally
friendly transport system in the city. Cities use modern
technologies from informatics, communications, well
known as ITS (Intelligent Transport Systems).

According to [16-17], the transfer of people and goods
across the city is more complicated than in the past.
People spend a lot of time in public transport vehicles
or their cars. The city logistics transport system must,
according to the author, support mobility and reduce the

travel time. One can ensure it by optimizing the stop
time on intersections and reducing traffic congestions.
The first and the last legs of a transport trip are very
challenging from a planning perspective [18].

Public transport has a crucial impact on reducing
the traffic congestions, fuel consumption and emission
of carbon dioxide. It is essential to support using of the
public transport and improve its accessibility. This way
can ensure sustainable public transport in big cities.
Comfort means are necessary for the first- and last-
mile transportation because the aim is to reduce the
travel time spent for transfer from home to the train/bus
station or bus stop. Public transport can be attractive for
passengers only when the first- and last-mile transport
is comfortable, accessible and cost-effective [19-20].

The best solution for this problem is a shared
mobility. The shared mobility is the use of a bicycle,
electric bicycle, car, scooter, e-scooter or other transport
means for a short time. Users gain short access to
these transport modes on an as-needed basis. It
should be highlighted that shared mobility includes
the completely independent system as carsharing,
carpooling, bikesharing or ridesharing. According to
[21], the market for personal mobility is being changed
quickly due to structural modifications of the social and
cultural trends, as well as technological advances such
as smartphones, Internet of Things (IoT) [22-23]. It
can improve the public transport system consisting of
bus, tram, trolleybus and train lines. These traditional
transport modes have fixed routes, but the mentioned
modes do not. Innovative transportation modes enhance
urban mobility and give potential solutions to address
the first- and last-mile connectivity with public transit.
Therefore, they can significantly enhance the availability
of public transport network. Usually, the main problem
of public transport is the walking distance to the bus
or tram stop or station. Alternative means of transport
can fulfil this gap and resolve the first- and last-mile
connectivity. The shared mobility transport modes are
more flexible, cost-effective and they reduce the pressure
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on the road and parking infrastructure [24-26]. The
most common system is a bikesharing. According to [27-
28], this system is capable to connect people with the
public transport system.

2 Introduction

Cities have a high social and economic impact on
society, but they also harm the environment. Figure 1
shows the population growth worldwide in recent years
and the assumed forecast of the population development
until the year 2 100. From the figure is obvious that over
the last 35 years, the world’s population has grown by
more than 2.8 billion, which corresponds to an increase
of more than 60 % [15].

According to [30], more than 54% of the world’s
population already lives in cities. This share will
probably increase to 60% in 2030 and even 70% in
2050. Such an increase will result in more than 60
million new city inhabitants per year. Cities generate
80 % of the world’s gross domestic product (GDP). On the
other hand, they consume 75 % of energy resources and
produce 70 % of greenhouse gas (GHG) emissions.

Nowadays, there is a high pressure on reducing the
greenhouse gases. However, transport is not the only
source of the problem. If people do not change the access
to their lives, that will cause the water, food and energy
crisis in future [31].

When the world becomes a city, cities will need
to be smarter to address issues such as congestion,
urban mobility, or resource management. Continued

urbanization, together with the rapid development
and introduction of new technologies, requires new
ways of coping with the growing complexity of urban
life. Smart cities are a unique opportunity to preserve
the environment. The primary goal is to find a concept
that will be able to provide cities with a sustainable
model of development, excellent quality of life, safety
and maximum energy efficiency. All these thanks to
the use of the latest technologies. According to the
Slovak Environmental Act, the sustainable model is
“development that preserves the ability of current and
future generations to meet their basic living needs
without reducing the diversity of nature and preserves
natural functions. The Smart City combines technology,
government and society to enable smart economy, smart
mobility, smart environment, smart people, smart living
and smart governance of public ecosystems - Figure 2
[32].

Smart Cities require reasonable use of new
technologies and interdisciplinary cooperation to create
synergies between different areas, such as mobility,
logistics, energy networks, or building structures,
considering the use of resources and the goal of improving
the quality of life.

Defining the concept of quality of life is very difficult
because everyone imagines a quality of life differently.
One of the definitions says that quality of life is the
intangible aspect of life. These aspects are health, social
relations and the quality of the natural environment,
existing living conditions and personal well-being.

Authors want to emphasize that information and
communication technologies are means, not a goal. The

e

Viable

Figure 2 Relationship between the society, economy and the environment [33]

Figure 3 City as a service-focused system [34]
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goal is always to increase the quality of life. The human
dimension of Smart Cities must exist. People need to be
able to use new technologies. Importance of education,
work with people, should be emphasized, as well. It
is necessary to find out what inhabitants need. The
true meaning of “smart” is to balance the relationship
between people and technology. A real Smart City
must not only be a technologically advanced city but
a city-oriented city. From the point of view of systems
sciences, one can consider a city as a system consisting
of subsystems.

Authors in [34] understand the city as a complex
system consisting of subsystems. Each subsystem,
usually considered as independent, shares common
goals - to create a city that is efficient, viable and
sustainable. The concept of Smart Cities will consider
several or all the subsystems at once using a common
objective function aimed at improving the quality of life
of the individual. This concept expects that subsystems
work together and minimize the use of resources.

The current approach to the city subsystem focuses
on infrastructure and resources. If one wants to improve
the city, it is necessary to focus on the services provided
to residents (Figure 3). The new goal is to provide
the best services with minimal use of resources on
a limited infrastructure. The city’s subsystems must
work together to achieve such a synergistic effect.

3 Technologies of Smart Cities

Technologies are means that enable the Smart
Cities solutions. Smart Cities will collect, transmit
and process Big Data. However, the data collected from
the sensors is not information or knowledge. Big Data
modelling will allow one to test new complex strategies
in virtual space. With the introduction of the 5G - 5th
generation mobile network with high data rates, wide
bandwidth and reduced latency times, large and high-
speed data transmission will be widely available. The
5G network will enable the extensive development of
the Internet of Things (IoT), a network of connected
devices with real-time communication between devices.
Examples of the IoT applications are as diverse as
sensor data collection, vehicle-to-vehicle communication,
vehicle-to-infrastructure communication, smart home.
The IoT will then enable Internet Services (i0S), a layer
of services based on the physical infrastructure of the
Internet of Things [35].

The Internet of Things has a significant impact
on the industry. The Fourth Industrial Revolution
or Industry 4.0 is another step after the invention
of the first programmable manufacturing robots in
the nineteen-seventies. It is based on the Cyber-
Physical System (CPS), which combines physical
manufacturing processes with computational processes
through the creation of networks enabling the two-way
communication, feedback and planning based on Big

Data analysis. Also, augmented reality will help human
workers, such as pickers who wear headsets, that show
them exactly where they can be picked up and where
to place an item, which significantly reduces errors.
Introduction of the 3D printing can provide rapid
prototyping or even production customization.

Urban mobility will benefit from Smart Parking
solutions, such as free parking and parking reservation.
In the field of logistics, assembly plants are using
Automated Guided Vehicles (AGVs). In the economy,
new business models, based on the sharing economy,
were developed.

The main purpose of smart cities is not the
technologies themselves. Its main goal is to improve the
quality of life of the citizens. It is not easy to meet this
requirement. For example, if one introduces a new 5G
mobile network, not all the users can use it. Another
example from transport: when one builds a new smart
parking lot, it will not improve the quality of life of all
the people in the city. There is still a certain number
of people without a car. Therefore, they cannot have
a benefit from this improvement. The Smart City
reduces the possibility to live in an old way.

In the field of transport, it is necessary to know the
future demand for transport services and the expected
volume of trips. One can estimate this demand from
the people’s activities. On the other hand, one also
needs to know how people think and decide about their
travelling. Synthetic models describe the actions of
individual people in a day. If this pattern of activities
and their locations is ready, the transport modelling is
a very simple mathematical operation [36]. Of course,
the transport demand of people is changing during their
life. Therefore, it is significant to include the different
age groups in modelling [37].

The Smart City must also provide a sustainable
mobility for its citizens. The individual car transport
is not sustainable, so there is a need for the public
transport, which is currently experiencing problems.
Figure 4 shows the modal split of passenger transport in
Slovakia. The ratio between a car and public transport
was 50:50 in 1995. The negative impacts changed the
proportion to 74:26 in 2015 74:26. People use individual
car transport more than the public transport. The
average total costs of car ownership are up to 2,853 €
per year. The unfavorable state of the modal split in
the Slovak Republic has several causes. One can define
a cycle of degradation of the public transport system.
If fewer people use the public transport, it caused
lower demand and lower sales. For this reason, the
number of bus connections is reduced, which will further
reduce the attractiveness of public transport. Another
problem is unresolved connections. In Slovakia, the
rail transport is ordered by the Ministry of Transport,
suburban bus transport by the self-governing region
and urban public transport by the city. The issue is also
related to relatively affordable individual car transport.
Restrictions on passenger cars in Slovak cities have not
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Modal Split in Slovakia
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Figure 4 Modal split of passenger transport in Slovakia [38]

yet been introduced. The question is how to relocate
people from their cars to different modes of transport?
Several concepts, which are described in the following
subsections, are important for the modal split.

3.1 Tools of shared mobility

Carsharing is a service that allows its customers to
use a car without owning it or take care of its operation
and maintenance. It can take various forms, from
unofficial groups of friends sharing only one car and its
costs to the bigger commercial forms. The commercial
type has a professional organization with a strong
technological and legal background. All these systems,
if one wants to call them carsharing, must have several
features in common:

* organized groups of users,

e few shared vehicles,

¢ wide network of vehicle parking stations near home,
workplaces, or transport hubs,

*  booking of vehicles before each ride,

¢ renting a vehicle for a short time (the rental time is
shorter than in vehicle leasing),

¢ self-service access to vehicles.

Public bikesharing is a service that lends bicycles
to people who do not own them. The main idea is to
provide these bicycles free or at a symbolic price for
short journeys in urban areas as an alternative to public
or individual transport. They make the public transport
network accessible to users. It means that they are ideal
for the first- and last-mile transport. Bicycle sharing
systems have two general categories:
¢ Bicycle rental organized without financial gain by

organizations and communities.

*  “Smart Bike” programs implemented by government
agencies; they usually have own smartphone
application, which ensures the right operation of
the system.

Bicycle sharing programs have become increasingly
popular in recent years, reflecting their ecological,
inexpensive and comfortable advantages. They are
insufficiently informed about research on cycling
behavior associated with the dock-based bicycle sharing
schemes. Authors in [39] investigated geographical
groupings of docking stations using the spatial-temporal
use. Other literature sources [40-42] identified the fleet
balancing strategies for different station types and
quantified the links between the bicycle demand and
land use.

The bike-sharing systems significantly
improved by development of the IoT (Internet of Things).
Nowadays, bicycles can be rented and returned to
docking stations. However, one also has other systems,
sometimes better for the first- or last-mile transport.
Those systems have applications that allow returning
bikes to any safe public area. Thanks to the application,
people can easily find free bikes. Thanks to the GPS in
all the bicycles, one can use data for transport planning.
Logically, the bicycle sharing systems without dock
stations provide more detailed and accurate data [43].

Bikesharing and carsharing are very different
systems. They have various user groups and various
limits. In the case of bikesharing as first-/last-mile
transport, one should consider the following limits:

* the possibility of use depends on the physical
condition of the cyclist,

e few docking stations or few bicycles in circulation,

* the unavailability of bicycles (quickly rented in
places where there is a high demand - for example,
the train station until noon),

¢ insufficient infrastructure (especially separate lanes
and paths for cyclists)

e unsuitable (hilly) terrain in the area.

Carsharing is always a paid service. It has several
limits, as well:

*  high user prices,

* an underdeveloped form in Slovak conditions,

were
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Figure 5 Graphical representation of the critical point of profitability

* the obligation to return the car to the place of rental.

The taxi service combines shared mobility with
commercial passenger transport. The sustainability
of a shared economy undoubtedly depends on the
profitability of service providers. As an example, one
could mention costs and revenues in the taxi business
with the Bolt app. One of the authors provided a taxi
service in this application. These results come from
authors’ own measurements.

Business in the road transport can be sustainable
only if it is possible to reach the critical point of
profitability. Its value is expressed as a number of
rides per month. If the operator reaches this number of
rides, his business will not be in profit or loss. It is not
easy to calculate the revenues that flow from the taxi
business with the Bolt app. Both supply and demand in
the market are changing every day. Sometimes, there
are many vehicles on-line and only a few customers.
This ratio can change several times in one day. This
calculation, based on real rides, estimates the rides
utilization coefficient. The average distance of one
passenger transport is 4.80km and the average revenue
is € 3.54 per ride. However, one must highlight that
Bolt’s commission is at the level of 24 %. Therefore, one
can consider the revenue of € 2.69 per ride.

By accurately quantifying costs and analyzing
revenues for the previous period, it is possible to perform
a simple but accurate graphical analysis. It helps to find
the critical point of profitability.

As can be seen from the chart, revenues are rising
very slowly. Low fares, high commission and taxes cause
this problem. The driver must complete 113 rides per
month if he wants to obtain some business profit. The
critical point of profitability describes this problem in
Figure 5. Most of the time, however, the driver is online
but out of work. For these waiting hours, he will not
receive any financial compensation. The sustainability
of this service is problematic. Bolt application gives
some bonuses. Their purpose is to regulate the demand
and supply, improve the economic attractiveness. There
is a significant competition in this area of transport.

The price of the taxi service in the application must be
lower than for other taxi services that use the traditional
pricing method. On the other hand, some carriers need
to cover their costs but cannot manipulate the price. The
costs of drivers who operated a taxi service without any
permits before 01-04-2019 included only:

e fuel costs,

* maintenance, repair and direct material costs,
about telecommunication services.

* other costs connected with the operation of the car
regardless of its use as a taxi vehicle.

After the amendment of Act no. 56/2012 on the road
transport, this activity became a business according
to a special regulation. Therefore, in addition to these
costs, additional:

* entrance costs (concession, taxi driver’s license,
psycho tests, medical tests, taxi roof light, vehicle
identification),

e costs of technical and emission check (for taxi
vehicles once a year),

* accounting services,

* payment of value added tax 20% from the price of
the application,

e health and social insurance,

* payment of income tax.

4 Research and results

Road transport provides the largest volume of
transported passengers as well as goods. The road
transport is the most widespread mode of passenger
transport and accounts for 71% of all the passenger
transports. The road transport also accounts for 51%
of freight transport activities in the EU, followed by
maritime transport with around 32 % and rail with 11%
[44].

The fundamental problem of the transport sector
in the Slovak Republic is the long-term unfavorable
development of model split between individual car
transport and public transport. Slovak roads have
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o  Socio-demographic characteristics

* Creating a socio-demographic profile of each
respondent and of his/her household.

=l Usage of ICT and smart applications

¢ Determine the extent of the ICT solutions and
smart applications use by respondent and
his/her ability to use them.

— YAl

* Determine typical mobility patterns while
commuting to work, local government
institutions and entertainment.

=l City infrastructure and public space

* Determine the degree to which the municipality
uses ICT and smart applications.

=l Smart governance

* Determine the degree to which the municipality
uses ICT and smart applications.

a Environmental sustainability

* Measures implemented by the municipality in
order to balance development and
environmental protection.

Figure 6 The main structure of the SCSPO survey [47]

a high degree of congestion due to increasing intensity,
exceeding the proposed capacities, especially on
motorways and the roads of class I [45].

In Slovakia, the number of registered vehicles
increased by 30.33% over the last ten years (from
2,339,358 to 3,357,695 in 2020). Compared to the year
2019, an increase of 2.17% was recorded [46]. The key
parameter that influences individual car transport is
the rising standard of living of the population and their
growing demands for the quality of transport.

In the years 2010-2019, public transport represents
only a third of the total transport performance in
Slovakia. The disproportionate increase in individual
car transport caused this fact. Personal car transport
harms the road infrastructure and environment. In the
last five years, the situation has stabilized relatively well
and transport performance in public passenger transport
has stagnation. However, the volume of individual car
traffic continues to grow. On the other hand, one can see
a slightly rising trend in the rail passenger transport as
a positive phenomenon.

The traffic-sociological survey was performed and
evaluated by authors. Its purpose was to obtain data
on the citizen’s opinions. Authors wanted to know views
on Smart City approaches, policy and their impact
on citizen’s life. This section briefly introduces such
a survey. Statistically evaluated results are presented in
this section. The working name of the survey was “Smart
City Solutions and Public Opinions” (SCSPO).

4.1 Survey plan

Authors have prepared the survey according
to the scheme in Figure 6. The Smart City concept

introduces many new technologies. Therefore, the list
of our questions includes the issues related to mobility,
smart applications and information and communication
technologies.

Authors have skills with questionnaire surveys. In
this case, authors had to conduct the survey through
the internet. The idea was to obtain an as unbiased
sample as possible, which was not a trivial task. The
experimental part of a survey was conducted to check
the questions and the approach. Therefore, the planned
number of respondents was not achieved, calculated
according to the sample size calculator.

The survey was conducted in the city of Zilina,
a medium-sized city with population of about 80,000.

As already mentioned, this survey did not include
the completely representative sample. It was performed
only for understanding the basic opinions and motivation
of respondents. It was also used for verification of
evaluation methods.

Authors wanted to know how demographic and
sociological characteristics of population influence using
of the modern technologies. The Probit and Logit models
were used [48].

In the first part of the survey, the demographic
information about the respondents was obtained. In
the second part, the questions were put about the
transport behavior of people. In the third part of the
questionnaire, several questions were added about the
smart technologies using. It was important to validate
the questionnaire’s appropriateness.

The questionnaire included more than thirty
questions. The time necessary to correct fulfilling was
about fifteen minutes. The first part of the survey
lasted from 11.2. 2021 to 10.4. 2021. Up to two hundred
invitations to complete the pilot survey were sent,
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Figure 8 The most frequently used electronic devices of respondents

mainly to colleagues and students at the University
of Zilina. About 50% of invitations were accepted. In
Figure 7 is shown a histogram of recorded answers from
the first to last day of the survey.

The introductory part of the questionnaire includes
demographical and sociological data. The gender balance
was quite good, 49 % of respondents were male and 51 %
were female. The average respondent’s age was 35 years.
The university environment was surveyed, so there was
a big group of respondents with a university degree
(more than 90 %). About 66 % of respondents have access
to their private car.

During the survey, only 7% of people had a home
office. More than eighty percent of people travel to work
daily. It was found that the average transfer to work
includes walking (less than 20 minutes) and 35 minutes
spent in public transport. About 56% of respondents
do not use public transport. It is due to problems with
the unfit public transport timetable, connections and
accessibility. Therefore, these people spend about half an
hour per day driving their car.

In the third part, there were questions about the
ICT devices. Our survey reveals that 70 % of respondents
can use more than 1000 MB of mobile data per one
month. More and more people can use the internet on

their smartphones thanks to cheaper mobile services
and better coverage of the 4G/5G network. About 40% of
respondents see themselves as “professional” smartphone
users and 45 % of respondents are “normal” users.

Then, the respondents were asked about the
devices that they are using. Results are shown in
Figure 8. Nowadays, the most common information
and communication devices are a notebook and
a smartphone. These two devices are used as a primary
information hub by 60% of respondents. Respondents
also use other devices as a typical mobile phone (14 %),
desktop computer (17 %), tablet (6%) and smart TV
(5 %).

In the previous part of the research, it was found
that one of the most important devices for people is
a smartphone. Its use requires applications. Therefore,
the question was included about paid applications for
smartphones. Most respondents (57.6 %) accept only free
smartphone applications. Other respondents are ready
to pay for it, but 35.5 % want to spend only a little money.
Results are presented in Table 1.

Table 2 shows the opinions of respondents on the
most important targets of investments. These targets
relate to the first/last mile transport and can improve
the model split of city inhabitants.
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Table 1 Opinions of respondents on paid applications

Answer Respondents
Yes, I bought them regardless of price. 6.9%
Yes, I buy them, but only when they are very cheap. 35.5%
No, I have never bought paid applications. 57.6%
Table 2 Investments, which can improve the quality of Smart City, transport
Answer Respondents

transport structures 43.9%
parking solutions 34.4%
integrated transport system 12.4%
public transport 12.2%
bikesharing 9.1%
taxi services 4.2%

o >0 4.32

fio

a 3.42

—‘E' ::33 2.89 2.90

g 250 2.20

E 2.00
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Figure 9 Perceived importance of Smart Cities components

One of the questions was about the Smart City
pillars. Respondent evaluated each of the five pillars
of the Smart City conception. This evaluation has five
points, where the highest number means the highest
importance. The results are shown in Figure 9.

The respondents were also asked for the feedback
in this experimental part of the survey. That was
necessary, since authors wanted to include them in
another survey in Zilina. Thanks to feedback, authors
could modify some questions in the list. The return
ratio of the questionnaires was not poor, however,
on the other hand, the collaboration with unknown
people is not easy. Therefore, the essential part of the
survey is a motivation for respondents. One effective
way is to offer some symbolic compensation for the
random respondents. According to the respondents,
the questionnaire’s conception, length and questions’
wording affect the obtained data. The conducted survey
confirmed the importance of transport in the concept of
a Smart City.

5 Conclusion

This paper provides an overview of what are the
user’s values when considering the first/last mile part
of their journey on public transport, which could be of
value when deciding on improvement measures. The
distance and costs are important issues that affect the
selection of a type of transport [49].

By simultaneously considering the subjective
requirements of users and more objective findings of
environmental audits, it is possible to derive some
priorities for measures to improve the first and last mile
transport.

A few important transport systems were described in
this paper, which will have important role in the Smart
City concept. For example, bikesharing and carsharing
systems can reduce greenhouse gases, so they can have
a positive impact on environment [50-52]. The conducted
survey revealed that only 3% of respondents use these
systems. Bicycle as a means of transport to work is also
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not very common. Only 20% of respondents use it for
regular traveling to work. The survey has shown that the
bicycle is usually used for weekend occasional or regular
trips (more than 40 % of respondents).

An alternative way of transport described in this
article was analyzed by many authors. They wrote
studies, which included positive and many negative
consequences of systems as carpooling, bikesharing and
carsharing. These systems have positive impacts on
the environment [53-54], bring reduced emissions [55],
enhance the modal split [56], improve the first- and last-
mile transport and [57] and improve mobility [58-59].

The bike-sharing systems are essential for the
first- and last-mile transport. This research showed that
using bicycles by Slovak citizens is not very common.

According to the literature [59-61], a bike should be
a means that reduce the distance between home and
public transport [62].
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