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ANALYSIS OF THE TRAVEL MODES OF THE
RESIDENTS OF THE CITY OF PETROSANI

SORIN MIHAILESCU!

Abstract: The mobility of residents is one of the necessary conditions for ensuring a
functional urban area. People's actions are always accompanied by multiple reasons. The main
purpose of this article is to identify and analyze the preferred mode of travel of the residents of
Petrosani. The research was conducted using the analysis of specialized literature and the case
study. The research material was collected following a face-to-face and telephone opinion poll.
Compared to car use, pro-environmental motivation certainly has a significant and positive role
in promoting the choices of ecological travel modes (walking, cycling and using public transport).
The effects of gender, age, income, vehicle ownership, travel distance and government
instruments show significant differences between the choices of travel modes. The research
results increase the level of knowledge regarding the needs of residents regarding urban mobility
and the development of the public transport system in Petrosani. They can be used in rational
actions of local authorities aimed at improving the quality of life of residents in the context of
sustainable development of urban transport.
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4. INTRODUCTION

Determining the preferences of residents regarding the mode of travel in the city
is an important element in the development of urban transport systems. [1] The European
Union's transport policy emphasizes the need to support urban mobility. The White
Paper on Transport Policy also considers that urban development should be accompanied
by a simultaneous reduction of greenhouse gas emissions [2]. The transport sector is
responsible for 28% of primary energy consumption worldwide [3], making it one of the
main and most energy-intensive sectors of the economy. The European Commission has
presented detailed recommendations on sustainable transport, with a focus on meeting
urban mobility needs that will provide adequate living and development conditions [4].
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The European Commission, in its Green Paper [5], identified the main challenges in the
development of urban transport:

e improving traffic flow in cities by optimizing the use of private cars, promoting
active mobility (walking, cycling), sustainable commercial transport;

e improving accessibility and integration of urban transport, including sustainable
spatial planning;

e increasing the use of Intelligent Transport Systems (ITS) services in urban
transport;

e reducing the negative impact of transport on the environment by using modern
technologies and alternative energy sources, promoting eco-driving and limiting
car traffic;
improving the safety and reliability of urban transport;

e changing transport behaviour and the way it is perceived by urban communities.
The report of the Organization for Economic Cooperation and Development on

urban traffic congestion management highlights the need to support public transport and
non-motorized modes of transport (walking, cycling) [6].

2. MODES OF TRANSPORTATION IN THE CITY

n the context of the continuous growth of urban population, mobility
management has become a central issue for local authorities and citizens. Urban travel
involves multiple options, each with specific advantages and disadvantages [7]. The
choice of transport mode depends on factors such as distance, cost, time, convenience
and environmental impact. People’s decision to travel in a certain way is determined by
factors such as season, weather, social environment, time perspective, health, income,
market competition, preferences, quality of services, etc. The reasons why people travel
are varied: going to work, school, shopping, doctor, visiting relatives, business trips,
pleasure trips, etc. [8, 9, 10, 11]. The factors influencing transport demand are
highlighted in the following relationship:

Qt=f(Ps,Pc,V,Pa,Pr,Ds) (1)

O [passenger km] is the performance or volume of transport;

P is the cost of transport;

P. is the cost of related services;

V is the related revenue;

P, is the anticipated price of the goods transported;

P, represents consumer preferences;

D; is the spatial distribution of customers.

By comparing these transport solutions, we can identify optimal models for
organizing sustainable urban mobility.

Walking (Figure 1) is the oldest and most basic form of mobility [12]. It can also
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be said that it is the healthiest way to travel in cities. In well-planned European cities,
such as Copenhagen or Amsterdam, this mode of transport accounts for over 30% of all
trips [13]. The main advantages include:

e notable benefits for public health;

e total accessibility;

e negligible environmental impact.

However, its effective implementation requires adequate pedestrian
infrastructure (wide sidewalks, underpasses) and increased safety (public lighting,
protected crossing areas) [14, 15].

Alternative urban transport, such as bicycles and electric scooters (Figure 2),
have marked a real revolution in this field [16, 17, 18]. For example, a survey showed
that 18% of Bucharest residents would choose the bicycle as a means of transport if there
were adequate infrastructure [19]. Key advantages are the following:

e optimal speed-cost ratio for medium distances;
o flexibility in avoiding traffic jams;
e integration with other forms of transport (bike-sharing systems).

Highlighted problems: lack of a coherent network of cycle paths; risk of
accidents due to lack of road education.

Fig. 1. Walking [12] Fig. 2. Alternative urban transport [16]

The personal car (Figure 3), although a symbol of mobility independence,
generates a series of complex problems such as [20]:
e contribution to urban pollution (according to official data from the European
Commission, personal cars are responsible for approximately 16% of total CO:
in the EU) [21];
e takes up a lot of public space (globally, approximately 51% of commutes are
made by car) [22];
¢ hidden costs such as maintenance, insurance or parking.
To solve these problems, we can implement the following solutions:
e car-sharing systems;
promotion of electric vehicles;
e charging for traffic in congested areas.
Public transport systems (Figure 4) represent the most viable solution for large
cities. Analyzing the experience of Bucharest, we note that, for example, the metro
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transports 20% of all passengers [23, 24]. As advantages we can mention accessibility
(low subscription price), reduces traffic and pollution. It is ideal for long distances or
frequented routes. As disadvantages we have congestion, delays and outdated
infrastructure (in some cities).

e

Fig. 3. Personal car Fig. 4. Public transport systems

Traditional taxi and ride-sharing services (Bolt, Uber, Free Now) (Figure 5) have
undergone a radical transformation in the last decade, becoming a pillar of modern urban
mobility [25, 26, 27]. In Romania, the market has grown, with 56,000 monthly active
users on ride-sharing platforms (2023) [28]. A good example is the fact that in Bucharest,
a traditional taxi trip costs on average more than a ride-sharing one [29]. The advantages
include:

e reduction in the number of personal cars, i.e. 21% of users use ride-sharing
instead of using their car [30];

o flexibility such as various options (Bolt, Uber Green for electric cars);

e in certain scenarios, the ride-pooling system can reduce road traffic during peak
hours [31].

Disadvantages include:

o traffic jams resulting from the increase in the number of ride-sharing cars in city
centers (e.g. a study conducted by MIT in 2021 found that the introduction of
ride-sharing led to a 1% increase in traffic and a 4.5% increase in traffic jam
times in large cities [32].

e regulatory problems, i.e. entering into conflicts with traditional taxis, which
resulted in protests in several European cities [32].

Fig. 5. Traditic;hal taxi services and ride-sharing [25, 26]

In conclusion, each mode of urban transport has its role, and their optimized
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combination (e.g. bicycle + metro) can reduce dependence on the personal car.
Investments in green infrastructure and efficient public transport are the key to less
polluted and safer cities.

3. URBAN MOBILITY

Urban transport is an essential aspect of daily life, directly influencing the
quality of life of city residents. In the context of Petrosani, the analysis of residents’
transport preferences becomes an interesting topic, given the limited options available
and their impact on the environment and urban infrastructure.

The choice of a transport mode is one of the most essential aspects of urban
transport planning and policy, as it impacts the overall efficiency with which residents
can move around urban areas. The transport mode share or modal split is defined as the
proportion of people using a particular transport mode and is usually presented as a
percentage of each transport mode. This can be based on a variety of factors, such as the
proportion of passengers using a particular transport mode, the percentage of trips made,
or the distance traveled using a particular transport mode [33]. In selecting a transit
mode, most passengers consider travel time to be the most important factor. Thus, people
may be discouraged from using public transport if the time between departures is
excessive. Speed and delay are service characteristics that relate to travel time. [34].

Exploring the complex interplay of demographic and socio-economic factors on
transport mode choice, several studies have highlighted the role of variables such as age,
gender, income and education [7, 34].

In addition to demographic and socio-economic factors, trip-specific factors
such as distance and time have been found to significantly influence transport mode
choice. For essential trips such as work or school, public transport is preferred due to its
economic benefits. In situations such as the coronavirus disease 2019 (COVID-19)
pandemic, health implications may drive a shift from public transport to private cars.
Researchers have found that the accessibility and availability of public transport can
attract passengers. Higher incomes and education levels tend to be associated with higher
use of private cars, while lower incomes and education levels correspond to a greater
reliance on public transport and adapted transport modes. Factors such as gender,
residential selection, household size, presence of children, income, travel distances, and
employment status influence car use and ownership. Vehicle ownership increases with
increasing income, employment, and education (Figure 6, Figure 7). In addition, there is
a negative correlation between age and stop frequency, which refers to the number of
stops or destinations a traveler visits during a given trip or excursion. Mode choice in
developing countries, especially for work and school trips, depends on an interaction of
socio-demographic factors, the availability and accessibility of transport modes, and the
specifics of the trip. Recognizing these relationships is crucial in shaping equitable and
efficient transport policies [34, 35, 36].

To ensure the representativeness of the study, a survey was conducted on 160
households with 398 people, with households selected using systematic random
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sampling. This sampling strategy was designed to capture a representative sample of the
population of Petrosani from various socio-economic strata and geographical locations,
providing a balanced picture of the modal share of transport for trips in the city. During
the data collection phase, household heads were contacted and asked to participate in the
survey. The number of households contacted was determined by the number of
households present in Petrosani.
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Fig. 6. Evolution of the number of personal cars in Petrosani
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Fig. 7. Average number of cars per percentage of households

The survey was structured as follows:
information on the user’s personal and household details, as well as recent travel,
information on the individual’s travel behavior and habits, including the use of
ride-hailing services, factors affecting the choice of transport mode and the main
challenges they face;
demographic information, including employment, education, age, gender,
family size, income, driver's license status, and automobile accessibility.
To gain insight into the data and identify patterns, trends, or anomalies, a
comprehensive descriptive analysis was conducted.

The results obtained in the first part of the day (Figure 8), indicate a
predominance of pedestrian mobility, with almost half of the respondents choosing to
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travel on foot. This aspect may reflect a compact urban configuration, with short
distances between home and frequent destinations. The use of personal cars (35%)
however suggests a significant dependence on individual motorized transport, which
may have implications for traffic and local pollution.

In the second part of the day (Figure 9), an increase in pedestrian mobility
compared to the morning (+5%), which can be explained by the relaxation of time
constraints and a possible preference for light physical activity after work, is observed.
The use of personal cars remains constant, which suggests a stable dependence on
individual transport.

MODE OF TRANSPORT MODE OF TRANSPORT
2% % 2%
10% %
3% p m Walking 3%6 m Walking
M Bicycle H Bicycle
49% Car Car
’ 34% 54%
35% M Taxi M Taxi
M Minibus B Minibus
1% 1%
Fig. 8. Travel 1 Fig. 9. Travel 2

Correlating the two data sets, it can be seen that pedestrian mobility is likely
associated with trips to work or education, which suggests good urban accessibility. At
the same time, the low use of public transport (minibus — 10%, service bus — 2%) may
signal an insufficient offer or a negative perception of its quality. The decrease in
minibus use may indicate a reduction in the frequency of trips or a preference for other
means of transport outside peak hours. Compared to the morning, a transition from
functional to personal and recreational mobility is observed. The increase in walking and
trips for shopping or recreation indicates a relaxation of the urban rhythm and a possible
preference for activities carried out in the proximity of the home. Also, the stability of
car use suggests that road infrastructure and parking remain important factors in the
mobility decision.

4. CONCLUSIONS

The conclusions drawn from this study are consistent with other studies [37, 38,
39]. Integrated information on sustainable travel will be a more effective measure for
and education. Thus, local and national administrations can develop policies adapted to
the heterogeneity of the population in the future.

The residents of Petrosani use a combination of urban and interurban means of
transport, adapted to the specific needs of the region:
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e urban mobility is essential for the efficient functioning of the city of Petrosani,
and understanding how residents prefer to travel contributes to the development
of public policies better adapted to their needs.

e the study, based on surveys and specialized analysis, provides valuable
information that can support local authorities in improving public transport and,
implicitly, the quality of life, in accordance with the principles of sustainable
development.

e the data highlight a mixed urban mobility, with a significant share of walking,
but also a considerable use of personal cars;

e gender, age, income, vehicle ownership, distance traveled and local government
instruments present differences in their effects on different choices of travel
modes;

e afternoon mobility behavior in Petrosani is characterized by:

- amajority orientation towards returning home;
- an increase in pedestrian mobility;
- diversification of travel purposes, with an emphasis on personal activities.
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