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ANALYSIS OF DEMAND FOR PUBLIC TRANSPORT SERVICE
IN LVIV CITY

Summary. The demand for public transport on the example of Lviv city is analyzed in the
paper. The aim of the trip, the duration of the trip, vehicle occupancy rate, walking approach to the
stop, and the choice of public transport mode are determined as the main impact factors. The
questioning of 1100 users of public transport is carried out. During the formation of transport
strategy of public transport system functioning in large cities, it is necessary to consider such factors
of functioning as optimal, from the view of transport provision, location of places of work and study,
trips are up to 45 min; vehicle occupation rate is up to 80% (on the most routes); the walking
distance is up to 600 m; vehicles of large capacity.

The provision of these indicators in transport systems will provide an opportunity to increase
the effectiveness and enlarge the demand for public transport services as a result of qualitative
functioning.

Key words: demand for public transport, the aim of the trip, trip duration, the comfort of the
trip, walking approach.

1. INTRODUCTION
Transportation is one of the priority needs of human life. Criteria that have a direct impact on the
choice of one or another transport mode are important from the view of the determination of transportation
demand. Authors [1] review these impact criteria in the form of a hierarchical pyramid (4 levels) with the
distribution of them by the primary and secondary (Fig. 1).
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Fig. 1. Primary and secondary criteria for choosing the mode of public transport

The quality of service is at the basis of the pyramid. Passengers, in modern conditions, need to know
whether the services for which they pay are qualitative. The price of the service is in the second place
because, if the service is of poor quality then the passenger thinks whether it is worth paying for it or he
should search for alternative ways of transportation. Waiting time and trip time are the secondary criteria.
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The level of demand for passenger transportation is conditioned [2]:

— planning structure of the city in the whole and separate objects of residential, trade, production,

and social spheres;

— the condition of city economics, taking into account such indicators as the number of

workplaces, location of centers of work and social activities;

— the real motorization level of the population.

The problems of urban public transport effective functioning in Ukraine in recent years not only
were not solved but became in a critical state. Today, the general development of the road networks does
not comply with the modern pace of city motorization. The high traffic intensity, the absence of bypass
roads, and transport junctions both within the city and outside it caused the critically low level of capacity
of the main arterial roads and large traffic jams in peak periods.

The effective provision of determining the level of public transport services demands marketing
research on studying and meeting all needs and wishes of consumers. The criteria of passenger transport
service quality include rhythmicality, regularity, and the speed of transportation, travel safety, convenience
in time of departure and arrival, compliance of the services to the demands.

If passengers have negative thoughts about the given mode of transport as a consequence of
dissatisfaction with the requirements, then is “loses credibility” and loses the competition to the other
modes of transport.

2. RESEARCH STATEMENT
Impact factors on the urban public transport system functioning are sufficiently described in
scientific resources. But, the level of this impact differs depending on the planning features of the specific
city territory, city population structure, etc. That is why the understanding of the interrelation of these
factors will contribute to better planning of urban transport system operation.
The aim of this study is the analysis of the demand for public transport services under the influence
of different factors (subjective and objective).
To fulfill the set aim, it is necessary to solve such tasks:
— determination of the subjective and objective factors which have the largest impact on public
transport demand;
— carry out the questionnaire research (questioning the public transport users in Lviv city at the
stops and online questioning with the use of Google Forms);
— carry out the analysis of the demand for public transport services by defined impact factors.

3. ANALYSIS OF IMPACT FACTORS ON PUBLIC TRANSPORT
DEMAND IN LVIV CITY

Daily trips, such as a trip to work or study places, have a fixed time of departure and arrival. These
trips are mostly repetitive and planned which facilitates the people of making more justified decisions
about choosing the transport. To increase the demand for public transport, it is necessary to base on the
needs of travelers, the quality of passenger transport service, time for travel, and getting to/from the
stop [3]. The last decades show significant growth in private transport usage. If before such trips were
made mainly outside the city or for long distances, then today significant transportation volumes are for
city travel. But, the share of public transport in this growth is insignificant. The attractiveness of public
transport does not increase but, vice versa reduces. Old vehicles, uncomfortable and expensive trips, long
waiting times of public transport, imperfect routes, and many other factors have a negative impact on the
demand for public transport.

For the provision of public transport attractiveness, it is necessary to pay attention to disembarrassment of
the trip and transportation effectiveness (too crowded buses during peak hours and almost empty at other
times).
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The reduction of the use of the private vehicle during the trips within the settlement provides, in the
near future, the formation of the modern transport policy which has an aim to increase the effectiveness of
urban transport complex functioning, improvement of the methods and means for its management, in
particular, implementation of the elements of transport logistics and methods of demand management for
transport services [4].

The objective impact factors the demand for transport services users are economic, social, and
natural [5]:

— economic factors reflect economic stability of the country (inflation rate), location of the
production and productive forces, development of social production in the whole country and
separate fields (for example, tourism development), and actual income level of the population;

— social factors include the stability of the social and political state of the regions and the whole
country, population growth, structure of the population by profession and its distribution by residence
(in cities and villages), change in the distribution of population in time and space, migration,
development of material and cultural level of population life (the level of education and the culture of
the population), national, religion, local and traditional habits (consumer tastes);

— natural factors: climate, amount of rainfall, terrain, ecological safety of regions, etc.

Subjective impact factors are [5]:

— presence of different transport modes, the price of the travel and the level of transportation
quality, the level and the nature of competition on the transport market;

— paying capacity of passengers, on which such factors have an impact as the price (tariff), the
quality of passenger service, and the variety of services on particular transport mode.

Dimensions of demand for transport services are determined by the nature and the number of spatial
connections between those who provide these services and consumers. From the characteristics of the
location of potential demand places arise specific needs in transportation. In most cases, for the proper
organization of this process, it is necessary to carry out field research that demands significant time and
money consumption.

As authors [6] consider, transportation by public transport can be increased by lowering the price for
the travel. Also, in their opinion, density, availability of destination points, distances to the central business
districts, and demographic features of passengers have an impact on public transport demand. Authors [7]
note that the number of trips directly depends on the different needs of the population with the use of
public transport, herewith trips from home to study/work and then back have permanent nature and are the
most compulsory, besides, people have to travel to visit cultural and recreational centers.

In the paper [8], the analysis of the question of why in Germany public transport is more successful
than in the USA and why Germans use it in 5 times more than Americans is given. The conclusions were
such that in Germany the success of public transport is conditioned by:

— more qualitative service;

— attractive tariffs and more convenient way of tickets purchasing;

—  full multimodal and regional integration;

— high taxes and restriction of car usage;

— the policy of wide routes and convenient transfers between transport modes.

To encourage private transport owners of usage the public transport, the range of factors is needed,
as given in the study [9]:

— reliability and frequency of service;

— lowering the tariffs on the travel;

— parking policy in business centers.

Apparently, today every driver faces the problem of parking as parking lots mostly cannot contain
all necessary amount of transport, and the perspective that you will quickly and efficiently travel to the
destination point and at the end of the day travel back saving time and money will force many to change
their minds.
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Paper [10] is connected with the formation of the function of the attractiveness of distance from
home to work using public transport in Kharkiv. The attributes of the effectiveness function are travel
duration, bus occupancy rate, the price of the trip, and the number of transfers. Work trips are reviewed in
this study which, obviously are the most massive. But for the cities with a significant rate of students in the
structure of the population, the study of the peculiarities of their behavior during the choosing of the way
of transportation is important.

Conducted research [11] visualize the travel by public transport as time distance and the number of
necessary transfers during the trip. It depends on the facts, whether the user has the schedule of the trip and
specific time losses on it, or the trip is spontaneous and has unexpected nature.

In the study [12], it is stated that the crowding on public transport stops, and further in transport, has
a significant impact on public transport demand. Authors indicate that if the demand for public transport is
evaluated without considering people crowding, then it will be exaggerated.

Apparently, to everyone, using public transport would be convenient leaving the house to get to the
public transport stop immediately. In the publication [13], the research of how walking distance to public
transport stop influence its usage is carried out. It is determined that a large distance from the stop often is
one of the reasons which limit more often usage of public transport. Demographic characteristics (age, sex,
a child in the family) and availability of own car also have an impact.

To make public transport more attractive, such factors as fare, movement intervals, bus size and the
number of seats should be considered. Author [14] shows that, in comparison with previous years, people use
public transport more often. The author explains that ecological consciousness, increase of public transport
services quality, and the high cost of private car usage forwarded people to public transport usage.

Research of comfort level from trips is given in paper [15]. In this research, there was established
that such factors as trip duration and vehicle choice have a significant impact on satisfaction from the trip.

Determination of criteria of transport mode choose exactly for city transportation and the assessment
of these criteria on the choice of transport mode, depending on the trip conditions is the component of
determining the demand for passenger transportation. Consideration of choice of transport as trip
characteristics and external transport junctions’ characteristics during the formation of the effectiveness
function will allow studying the mutual influence of these factors on the attractiveness of one or another
transportation mode[10].

To determine the subjective and objective factors of demand for public transport in Lviv city, the
questionnaire of public transport users was carried out. Lviv is the city with a population of 760 thousand
people and an area of 182 square kilometers. The number of students, by statistical data, is about
120 thousand, i.e. 16 % from the number of citizens, and the number of working people is about
244.4 thousand, i.e. 32 % [16].

The main impact factors in questionnaires were defined:

— the aim of the trip (A),

—  the duration of the trip (B),
vehicle occupancy rate (C),

—  walking distance to the stop, and the mode of public transport for the trip (if available) (D).

The questionnaire was carried out both at public transport stops and online (with the use of Google
Forms). In general, the sample was 1100 questionnaires. The research was conducted in October and
November 2019. The respondents were public transport users in different districts of Lviv city. The age
category of users during the questionnaire on public transport stops was within 17-70 years. In
questionnaires, received with the use of Google Forms, the age category and also place of residence and
routes which are used by respondents were not determined. During the determination of the aim of the
travel, the most respondents on the stops pointed “work™ and “shopping” and during the questioning with
Google forms, most respondents pointed “study”. From the given aforesaid, we can conclude that
questionnaire results with Google Forms were obtained mostly from pupils and students.Having analyzed
the questionnaire, we obtained such results:
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A) The number of trips depending on the aim (Table 1):
most trips were made to the places of study — 34 % (among them, 7 % needed transfers);
— 20 % of respondents traveled to the places of work (among them, 7 % transferred to another
transport mode or route);
— 17 % of respondents traveled to the places of shopping (among them, almost 4 % with transfers);
— 29 % of trips were made with other aims.

Table 1
Trips depending on their aim
The aim of the trip Number of transport services users With transfers
Study 370 26
Work 220 15
Shopping 190 7
Other 320

Transport services users who traveled with transfers were made to choose the same route because
the trip to the place of work or study is fixed-timed and necessary but the alternative to go by one mode of
transport is absent. It increases the expenditure of time and money of the consumer and, therefore, public
transport loses its attractiveness.

B) From the investigation of the time of travel to necessary place (Fig. 2), it is established that 42 %
of respondents consider the time of the travel to the destination point in 15-30 min as optimal, more 36 %
consider that this time is 30—45 min. This is because there are many routes in Lviv city which are
diametric. They go from the dormitory districts to the places of work and study which are located at the
opposite end of the city. Only 7 % prefer public transport with a trip of less than 15 min, as in such trip
services users will prefer walking rather than waiting for public transport. Only in 15 % of respondents, the
duration of the trip is 45—60 min. During such trip duration (45—60 min and more), public transport loses
its attractiveness and users choose another type of transportation (personal car, aggregators of taxi
services).
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Fig. 2. Structure of the demand for public transport services depending on the trip duration

C) One more factor which has an impact on the demand for public transport is travel comfort. We
accepted the travel comfort as the occupancy rate of the vehicle. Respondents during the assessment of the
travel comfort level indicated such occupancy rates of vehicle:

— there are free seats (20 %);

— all seats are occupied (40 %);
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all seats are occupied; the number of standing passengers is no more than a half of
cabin (60 %);

all seats are occupied; the number of standing passengers is close to the maximum but it
comfortable to stand (60 %);

— crowding in the cabin (100 %).

There is given in Fig. 3 that the main share of respondents (41 %) makes trips with the vehicle

occupancy rate by 80 %. The least number of passengers (3 %) traveled with a bus occupancy rate of 20%
which can be caused by the start of the travel or its unpopularity.
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Fig. 3. Structure of demand for public transport services depending
on the travel comfort (vehicle occupancy rate)

D) Walking distance to the public transport system is one the impact factors on the services as,
besides trip duration, time spent on the approach to the public transport stop influence the general time to
the destination point. In the proposed questionnaire, respondents pointed the distance to the public
transport stop from 200 to 1000 m. The majority of respondents (42 %) pointed out the walking distance up
to 200 m (Fig. 4) and only 6 % of respondents every time walk 800—1000 m. In such large walking distance
services users rather will choose another transport mode (personal car, aggregators of taxi services).
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Fig. 4. The structure of demand for public transport services depending
on the distance from walking distance to the stop

E) In Lviv city, public transport services are provided by large buses (by capacity up to 100 passengers),
small buses (by capacity up to 43 passengers), trolleybuses, and trams. If possible, the user can choose a
different transport mode. In the questionnaire, respondents indicated the mode of transport which they use
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in the presence. Most frequently in Lviv city citizens use large buses (Fig. 5) as this type of vehicle now is
widespread; also these buses are new and low-floor. The rate of trolleybus and tram users is 18% and 16%
respectively. It can be explained by a fixed network of tram and trolleybus routes.
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Fig. 5. Choose of transport mode by services user (if possible)

Having analyzed five impact factors of public transport services, we can say about their importance
within certain values. In particular, trips in the duration of 15—45 min are effective enough in Lviv city.

4. CONCLUSIONS AND RESEARCH PERSPECTIVES

For today, the assessment of the demand for public transport is quite important. For the objective
assessment of demand for public transport, credible data about the behavior of public transport users are needed.
More qualitative functioning of the public transport system will increase the number of users. In conducted
research, qualitative values of impact factors on the demand for public transport. The main of them are:

— the aim of the trip;

— the duration of the trip;

— vehicle occupancy rate (trip comfort);

— walking distance to the public transport system,;

— choose public transport mode (if possible).

By the aim of the trip (A), trips to the places of work and study are necessary. By the results of the
questionnaire, it is established that such trips are 54 %.

The duration of the trip (B) is determined as optimal within 15—45 min (such trips are 77 %). Users
consider comfort trip (C) within the occupancy rate no more than 80 %. Walking distance (D) for public
transport system users in Lviv city is enough for usage and is in the range up to 600 m (84 %). Concerning
the type of public transport (E), users prefer vehicles with high capacity (71 %).

During the formation of the transport strategy of the public transport system in large cities, it is
necessary to consider such indicators of functioning:

— optimal, from the view of transport provision, location of places of work and study;

— transport trips — up to 45 min.;

— vehicle occupancy up to 80 % (on the vast majority of routes);

— walking distance is up to 600 m;

— vehicles with high capacity.
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The provision of these indicators in transport systems will provide an opportunity to increase the
effectiveness and enlarge the demand for public transport services by its qualitative functioning.
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