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PUBLIC TRANSPORT INTEGRATION

The importance of the issue of an effective mode of passenger transport is currently increasing. On the one hand there is an increasing
economic demand for public passenger transport, on the other hand, there is a growing traffic share of individual automobile transport. The
aim of this article is to define the importance of public passenger transport and to identify the problems of its operation. The integration of

different modes of public passenger transport is proposed as a way to increase the competitiveness of public passenger transport. This paper

analyses the individual elements of integration systems abroad and suggests the methodology of integration system applicable in regions where

the share of public passenger transport is decreasing within the transport market.
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1. Introduction

EU transport strategy prefers the transport of passengers
by public passenger transport to the individual transport
because the use of public passenger transport results in
meeting all the goals of the EU strategy in the field of road
safety. It relates mainly to the stabilization of the increased
road transport claims on infrastructure whose expansion is
problematic especially in built-up areas. Construction of a new
expressway infrastructure caused by increasing transport
operation is a long-standing problem due to the ageing of
the population in the EU. The support of public passenger
transport brings lower fuel consumption. This is the way how
to attain another objective of the EU strategy in the field of
transport that is the reduction of the EU’s dependence on
crude oil as a raw material that needs to be imported into the
EU. Emission of air pollutants is another strategic goal that is
fulfilled due to less diesel fuel consumption [1]. Based on the
above considerations it has been concluded that the strategic
objectives of the EU transport policy are achieved when
population uses the public passenger transport. In this regard
it has to be noted that it is necessary to support the public
passenger transport and its competitiveness in relation to the
individual automobile transport [2]. The aim of this paper is
to identify the importance of public passenger transport and to
define the effective method of creating the integrated transport
systems.
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2. The importance and problems of public transport

“Transportation is often referred to as the lifeblood of cities
and regions because it provides the essential link of constantly
moving population in this area, thereby helping to shape the
region” [3]. To promote the sustainable and livable urban
environmnents, private, public and non-motorised transport
must functionally complement each other by forming balanced
integrated systems.

However, in many cities today, transportation is
characterised by the dominance of the cars, it means that
there is a high auto-dependence in travel [4]. As long as there
is sufficient infrastructure available (road and parking), the
cars offer convenience of travel to travellers [5]. The increase
of individual automobile transport in towns causes a decrease
in travel speed, irregularity of public transport operation
and it has also an impact on passengers in public transport.
There is also congestion that prevents the accessibility to the
destination points, especially those that are located in the city
centre. The increase of individual automobile transport causes
other problems such as decreasing road safety, increasing
air pollution, traffic noise and global warming [6 - 7] While
providers of public passenger transport operate only the key
areas and places in certain territories, the car users benefit
from a high quality of transportation in terms of availability
and time. Car users usually do not consider the use of land
and emission produced by road transport as a problem [8].
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However, individual transport causes static problems, too.

Parked vehicles are often obstacles for pedestrians, cyclists

and the disabled [9]. Concerning these problems, the key issue

is to cause a change in people 's mobility behaviour towards
lower car usage and to encourage them to travel using public
means of transport, use more bikes and walk [10]. While
operators serve key origins and destinations, it is too costly
for them to provide direct service between all points and it is
essential to coordinate different modes of transport in order to
ensure smooth, convenient transport services involved in the
transfer of passengers [11]. To minimise the public passenger
transport time, which is greatly influenced by passenger
transfer, the integration of public passenger transport aimed
at coordinating and promoting the continuous passenger
transportation and providing high quality services is required.

Generally speaking, many definitions of public passenger

transport integration can be found in literature, e.g. Hine [12],

Ibrahim [13], Dydkowski [ 14], Hull [15], Preston [16], but the

most popular are those formulated by Nosal and Solecka [17]:

* Integration is the organisational process, in which the elements
of public transport system (network and infrastructure, fares
and tickets, information and marketing, etc.) served by
various operators, who use different modes of transport,
interact more efficiently and closely. This results in general
improvement in travel conditions and quality of service.

e Integration is the way in which the individual elements of
public transport are embedded in the chain of movement.
Commonly, in the urban public transport services, the word

‘integration’is used for solutions that guarantee a continuity of

a “door to door” services [18]. Urban transport is to provide

attractive chain of services in the relationship “door to door”,

making integration to be defined as the combination of [17]:

« different means of public transport,

e public and individual transport,

e transport policy with other policies concerning the spatial
planning or investment in infrastructure.

Speaking of the public transport integration, we can take
into consideration the Mohring effect that was defined in
1972: “If more passengers use public transport, the costs per
passenger are lower. It means better transport services with
shorter waiting time, denser network of routes and bus stops
and shortening of walking time. Due to more passengers it is
allowed to plan express links in order to reduce the distance
travelled by a vehicle” [19]. At present the most significant
factors in supporting the integration of public transport are
road safety and the impact of transport on the environment.
The integration of public transport is the latest trend in
Western Europe that assumes the increase of attractiveness
of public passenger transport [4] and the quality of public
transport services. On the basis of public passenger transport
integration, it is possible to develop a unified system that
provides passengers with compatible timetables for different
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modes of transport. The integration also plays an important

role in social policy. According to Nielsen [20] the importance

of transport integration creates an efficient transport system

that leads to the reduction of traffic congestion and contributes

to the protection of the environment. In practice, especially

in Eastern Europe, it is often about the integration of fares,

services and providing information [21]. According to Preston

[16] this kind of integration represents only the first level of

the following ones:

* integration of fares, services, terminals/bus stops and
information on the public transport,

* provision of infrastructure integration, management, public
and private transport pricing,

* integration of passenger and freight transport,

* integration with transport authorities,

* integration of transport measures with policy of land use
planning,

* integration of general transport policy with transport
education, health and social policy,

* integration of transport policy with other policies.

3. Integration levels of public passenger transport

According to Vuchic [3] the most important element of
the increase in the number of passengers in public passenger
transport is to increase the quality of service. It is required
when multiple transfers and the coexistence of more than one
operator lead to the necessity of coordination, cooperation
and interaction among them to ensure the image of one unified
system without confusing the potential users or allowing them
to notice the interruption in the offered services. To define
the integration of public transport it is necessary to divide
it into three levels: organisational, operational and physical
integration. [4].

3.1 Organisational integration

One of the conditions necesssary for the development of
a well-integrated public transport system is that a responsible
authority must be given the power to organise the integration
of transport service standards [22]. The established authority
is necessary due to the fact that there are several public
authorities responsible for transport services in an operating
area.

Urban transport serviceability is commonly provided by
municipal authorities while regional transport serviceability
is provided by regional authorities. For instance, in the Slovak
Republic the regional bus transport is provided by the Office
of self-government region - regional authority and regional rail
transport is operated by the Central Government - Ministry
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of Transport. The concept of transport serviceability was
originated in Hamburg, Germany in 1960.

Originating in Hamburg, the concept of an integrated
organisation was established as a reaction to the declining
role of transport in the city’s modal split. The concept of
an integrated organisation still serves as a public authority
that fully coordinates transport services in the region while
preserving the individual entities of the component companies
which are the ones actually responsible for supplying the
services [23].

Unorganised transport serviceability can result in its
significant reduction as shown by the cases from Great
Britain [24]. Market liberalisation in the UK in the 1980s
led to the fragmentation of public passenger transport [16]
which caused the reduction of public transport serviceability.
At present, there are two municipalities in the UK with
population of more than 1,000 people that do not have daily
regular transport services [25].

Moreover, organisational integration defines the contracts
between the stakeholders ensuring their interest and
commitment to the performace of public transport integration
system. The established authority must take into account
the expectations of public transport passengers; however,
according to Rivasplata [11] the authority must also consider
the commercial interests of the operators in order to identify
the clear objectives of integration.

3.2 Operational integration

Operational integration refers to the coordination and
planning of the transport system with minimum interruption in
space and time in order to satisfy the passengers’ expectations.
It consists of an integrated network layout, synchronized
schedules between different modes and routes of direct
transport, integrated information about all services, common
fares and convenient ticketing system [26]. Greiving and
Wegener [27] also highlighted the importance of transport
planning. Layout intergration refers to the planning of the
network without spatial discontinuities so that all routes,
lines and modes are connected and coordinated in the most
efficient way, allowing for convenient passengers’ transfer.
A clear hierarchy and structure of the system are required
in combination with defined roles for each mode. Hierarchy
promotes services that are easily remembered, uncomplicated,
with direct routes when possible, and an efficient coverage
of reliable travel routes [4]. Once the network has been
harmonised, the optimisation of the system’s operation
requires the integration of schedules: the coordination and
synchronization of arrival and departure times of the involved
lines and modes. The aim is to reduce waiting, dwell-time,
transfers and total travelling times. Within the operational
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integration it is necessary to communicate with passengers
[25].

The traditional view of transport integration is that
travellers perceive transfers as negative experience due to
the time, costs and uncertainty [28]. That is the reason why
the integrated information system is needed. All necessary
information about the entire transport system must be
provided, regardless of the mode used and operator responsible
for the service. The way in which the network is presented to
the public can significantly affect the effectiveness of the
public transport system [20]. Another key issue within the
operational integration is convenient ticketing system. The
integrated system can increase convenience by eliminating
the need to purchase a ticket for each trip. Tickets and fares
establish a common integration system for the involved
operators and contribute to the improvement of transport
convenience allowing passengers to travel between lines by
purchasing a ticket for the entire service only once. Fares have
an impact on both passengers and operators. By introducing
a common fare system, competition between operators can be
avoided and the collected revenue can be distributed according
to the signed agreements.

Some authors, e.g. Wesolowski [29], Solecka [30] separate
the infrastructure integration from the operational integration
and consider it as an individual element of integration.

The infrastructure integration consists of an arranged
combination of elements that make up the integrity of
transport network. It relates to, first and foremost, all such
elements as: location of bus stops, stations and interchange
junctions for convenient changing of means of transport.

3.3 Physical integration

According to M. Miller [31] physical or infrastructure
integration relates to physical changes such as integration of
new routes and reorganisation of transfers points. It refers
to the planning of bus stops, stations and transfer centres,
their location and facilities, as well as their design. It also
involves the coordination of vehicle movements for transfers
to be safe, without any conflicts between pedestrians and
moving vehicles. Physical integration aims at planning the
system carefully through good station designs, convenient
walking paths and station amenities in order to speed up and
secure transfers, improve accessibility towards and inside the
intermodal transport system for all traveller groups, facilitate
the users’ movement and minimise the discontinuities inside
the system.
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4. Proposal of procedure for the integrated transport
system implementation

In the first stage of the proposed procedure, it is
important to focus on data collection in a specified area
where the integrated transport system is to be implemented.
Furthermore, it is necessary to identify the common transport
systems in that area. The main objective of collecting data is
to gather some knowledge about supply and demand in the
area concerned [6], having regard to the identification of
public transport fleet and its capacity, identification of line
routes, number of passengers transferred and identification of
transport and transfer services.

Another important aspect is to record operating speed
of vehicles that relates to fuel consumption and emissions.
These two aspects can be considered as the potential benefits
of the proposed integrated transport systems, as opposed to
the transport systems operating at present. After defining all
parameters, it is necessary to create a data collection model
used for the identification of the most important areas of
public transport in the region and then it is required to include
these areas into integration.

Data collection is done during morning and afternoon
peak hours. However, data gathered during the off-peak
period are also important because it helps to identify different
conditions of public transport operation. Furthermore, it is
necessary to admit that data acquired on Monday and Friday
are modified because the flow of passengers is not regular in
these days (e.g. commuting to other cities at the beginning and
end of the week).

The second stage of procedure deals with the analysis of
gathered data in order to emphasise the level of travel services
for passengers using different travel routes. It is possible to
speak of ‘an extreme’ (e.g. congestion) on travel routes and
lines. Consequently, it is important to identify these extremes
and suggest ways to avoid them. The outcome of second stage
is to determine the total supply and demand for specific lines.
To summarise the capacity of all vehicles within the transport
system, it is possible to identify this capacity as a supply and
the number of all travellers within the system as a demand. To
confim that, the traffic survey is needed.

Based on the current state of the system it is possible to
propose various alternatives for implementing the integrated
transport system in the third stage. According to Rodrigues
a Santos [32] the alternatives are seen as hypothetical phases
of a predetermined system which cannot be implemented at
the same time. Alternatives are developed under the influence
of certain variables that are characterised as the behaviour
of all components. These alternatives should include the
proposed travel routes, vehicles capacity, terminals and stops
for passengers, the best combination between different modes
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of transport or vehicles, from the passenger’s point of view as
well as the operator’s view.

The fourth stage of the procedure deals with the analysis of
serious alternative of integration with the suggested alternative
of integration. This stage is the basis for calculating the
benefits of integrated transport system, taking into account
the already existing system. The system is considered to be
effective if it meets all the requirements in terms of public
transport users, i.e. passengers, as well as system operators
and society as a whole.

The overall procedure should lead to the proposal of
the observed aspects of different entities: users, operators,
the public, assessment of waiting time, operating costs and
pollution reduction [33].

5. Barriers of integration

Speaking of the integration of public transport it is
necessary to take into consideration some barriers. A barrier
is an obstacle which prevents a given policy instrument from
being implemented, or limits the way in which it can be
implemented. In the extreme, such barriers may be overlooked
and the resulting strategy may be much less effective. Barriers
can be grouped into four main categories [34]:

* Legal and institutional barriers - these include lack of legal
powers to implement a particular instrument,

* Financial barriers - these include budget restrictions limiting
the overall expenditure on the strategy, financial restrictions
on specific instruments, and limitations on the flexibility
with which revenues can be used to finance the full range of
instruments.

* Political and cultural barriers - these involve lack of political
or public acceptance of an instrument, restrictions imposed
by pressure groups which influence the effectiveness of
instruments.

* Practical and technological barriers - while cities view legal,
financial and political barriers as the most serious which
they face in implementing land use and transport policy
instruments, there may also be practical limitations. For
expansion of public transport infrastructure, engineering
designs may limit progress.

Integrated strategies are particularly effective in overcoming
the second and third of these types of barrier and integration
between authorities may help reduce institutional barriers as
well. It is usually harder to overcome legal, institutional and
technological barriers in the short term. It is often difficult to
overcome a barrier without in so far reducing the performance
of the overall strategy. The pursuit of synergy and the
resolution of barriers are thus to some extent in conflict with
the design of integrated strategies.
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6. Conclusion

In modern cities, individual transport leads to serious
problems related to: congestion on roads and environmental
pollution. With increasing performances in road transport
within the insufficient capacity of road network, the possibility
of traffic accident is increasing and the road safety is
decreasing. Therefore, it is extremely important to strive to
change people’s travel behaviour towards the use of more
sustainable means of transport: public transport, bicycles,
walks, car sharing and carpooling. It can be achieved by
using the concept of the transport demand management. The
aim is to support the city inhabitants to use public means of
transport. The experience gained abroad show the importance
of integrated transport. The liberalised operation of public
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passenger transport in the UK led to the reduction of regional
transport serviceability. Reduction of transport serviceability
has caused the transfer of travellers to individual transport.
The transport integration is not a simple process as indicated
in this article. However, it is important to overcome the
greatest barrier of integration - the lack of funds in public
resources. The ways of obtaining financial resources is dealing
Poliak et al [35].
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