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MODEL APPROACH TO QUALITY PROVISION
OF PUBLIC PASSENGER TRANSPORT

ABSTRACT

Modern approach to transportation system research is
based on the system theory. System analysis is relevant.
Constant transportation technique and technology devel-
opment caused by the need of conformation to the new
market conditions is the basis for such an approach. The
model approach for resolving the problems of public pas-
senger transport is provided in a scientific report. The model
of quality of passenger transport comprises the submodels
which define relevant measures for the provi-sion of passen-
ger transport quality. The synthesis of sub-model for adop-
tion of quality standards, submodel of pas-senger demands,
submodel of operation safety and securi-ty and economic
submodel construct the model of quality of public passenger
transport (PPT). Its evaluation has been carried out using
SWOT analysis.
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1. INTRODUCTION

1.1 Research topic

The mobility of people is implemented using vari-
ous means and types of transport. Public scheduled
passenger transport is a subsystem of passenger
transport which regularly (daily) transports people
or passengers who wish to travel quickly, easily and
cheaply. As passenger transport is being carried out in
the form of public or personal transport and as own-
account transport, one urgently needs to study the ap-
propriate system solutions of passenger flow manage-
ment or system consistency of transport supply and
demand. The subject of this study features interaction
between the key elements of public passenger trans-
port system.

A few years ago, the public passenger transport
system in the Republic of Slovenia was broadly used
for daily migrations of citizens, as an advantageous fi-
nancial policy of the public transport which had been
provided by the Slovene government. In the market
system, the public passenger transport system strived
for its own business operations, with the exception of a
few transport carriers that are co-funded by the state.

The human being as a transported object with their
personality, virtues and characteristics represents the
centre of the public passenger transport. In transpor-
tation, passengers are most sensitive and fragile. They
are demanding, sensitive to comfort, safety, cleanli-
ness, speed and appropriate price for the service of-
fered. For the provider of public passenger service to
meet the passengers’ high demands, an adequate
service level must be constantly provided and the of-
fer continuously updated. The latter is important due
to the fact that passengers are more and more aware
of the possibility of choosing among different provid-
ers. In order for the transport operators to meet the
desired goals, they must provide adequate human re-
source capacity, modernise the suprastructure, intro-
duce contemporary work organisation, modern infor-
mation system etc.

1.2 Research problem

The research problem is defined within the context
of the presented research topic. Due to its general
characteristics, the public passenger transport in the
Republic of Slovenia is now becoming less and less
attractive and efficient. The reasons for this may be
found in inefficient measures of the transport policy
which is further reflected in the entire implementa-
tion of the public passenger transportation. The con-
sequences of such a situation are negative economic
aspects for transport operators, negative impact of
transport on the environment, unbalanced develop-
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ment of transport subsystems and inadequate pas-
senger mobility.

1.3 Scientific hypothesis

The problem and topic of this research have indi-
rectly defined the scientific hypothesis: consistent
knowledge of transport policy and the process of
public passenger transportation - especially from the
viewpoint of transport process standards, passenger
decisions regarding the choice of transport, traffic
safety, and from the economic viewpoint, a modified
model of public passenger transport - may be pre-
sented that result from a balanced transport supply
and demand, taking into account the quality elements
of the public passenger transport. The modified model
enables system implementation of transport system
key elements. The consequences of the implemented
modified system may be expected in the establish-
ment phase of the successful, efficient and attractive
public transport system that will be able to work ef-
fectively under the conditions of free transport market.

2. PUBLIC PASSENGER
TRANSPORT SITUATION IN THE
REPUBLIC OF SLOVENIA

In 2006 the government of the Republic of Slove-
nia adopted a Motion for a Resolution on the Trans-
port Policy [1] that determined the fundamental direc-
tions of the future transport policy in a contemporary
and simple manner with the vision, objectives and
measures. The main indicators of the transport poli-
cy arise from the mobility, accessibility, environment
and safety, economy development, optimal use of re-
sources, intermodality/interoperability and balance

of various transport systems. The transport policy of
the Republic of Slovenia takes into account the prin-
ciples of sustainable development and at the same
time implements the transport policy of the EU. Upon
adoption of the White Paper in 2001, six years later
a working document called the Green Paper “Towards
a new culture for urban mobility” [2] was adopted. In
the European Union, over 60% of popula-tion live in
urban areas. These areas produce nearly 85% of the
EU gross domestic product. Cities drive the European
economy and hence, attract new in-vestments and
create new jobs. Therefore, cities (urban areas) are an
indispensable factor for unob-structed performance of
the national economy. Today, city areas are residential
areas to the majority of the population. That is why the
highest possible quality of life must be provided. It is
thus highly important to provide adequate mobility of
the population in urban environments, in which con-
gestion occurs on a daily basis and causes humerous
harmful effects, such as time loss and environmental
pollution.

Figure 1 shows the state of the public passenger
transportation in the Republic of Slovenia. The -reali-
sation of the transport (pkm) for the period be-tween
1990 and 2006 shows that the carriage of passen-
gers by bus or coach [3] decreased by 86.8% (from
6,444 mio. to 850 mio. pkm), rail transportation fell by
42.1% (the past few years indicate an upward trend)
and air transportation decreased by 32.8% and saw a
slight increase after the drastic fall.

The biggest decline in the scope of transportation
can be seen in the carriage of passengers by coach
and bus. After a drastic decline in 1991 and small
variations during the years 2000 and 2002 a slight
increase can be detected in air and rail transportation.
Increased usage of air transportation services may be
understood as a regulation of social - national condi-
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Figure 1 - Transport services in public passenger transport of the Republic of Slovenia for the period 1990 -2006

Source: SURS, 2008 [3]
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9.5%

90.5%

O  Road transport with private t.
(regardless of country of registration)

E  Public transport
(intercity coach and rail transport)

Figure 2 - Proportion of public passenger transport
(road and rail) and personal passenger transport
in the Republic of Slovenia in 2001

Source: SURS, 2008 [3]

tions in the Republic of Slovenia after 1991 and re-
cently due to the increased labour migration, business
trips and tourism. Increased usage of railway services
is a consequence of the modernised railway fleet (In-
terCity Slovenia) and the price policy, in comparison to
coach services.

When comparing private and public inland trans-
portation in the Republic of Slovenia (intercity coach
and railway transport) an obvious difference between
both modes of transport can be seen. During the peri-
od of 2001 and 2006 road transport (private vehicles)
increased from 20,801.1 mio. pkm to 23,018 mio.
pkm. However, public passenger trans-port (road and
rail) fell from 2,184.9 mio. pkm to 1,643.5 mio. pkm.
In rates this means that compared to the year 2001, in
2006 the proportion of road transport demand for pri-
vate vehicles increased from 90.5% to 93.3%, where-
as the proportion of public transport demand in the
same period fell from 9.5% to 6.7% (Figures 2 and 3).

It can thus be confirmed that recently, public pas-
senger transport has been in decline and as a conse-
quence private transportation is on the rise.

3. QUALITY MODEL OF SCHEDULED
PUBLIC PASSENGER TRANSPORT

Passengers can be transported using logistic pro-
cesses which are defined as part of individual trans-
port subsystems. Work technology in transport is a ba-
sic process for the production of transport services. It
makes sense to analyse the characteristics and define
elements, degrees and principles of the transport pro-
cess. When talking about passenger transport - logis-
tic passenger transport flows, the passenger must be
dealt with as an object of transport. When searching
for new strategies for the implementation of passen-
ger mobility it is common to search and use a model
approach to implement strategic goals to reach qual-
ity of passenger transport. One should bear in mind

9.5%

90.5%

O  Road transport with private t.
(regardless of country of registration)

E  Public transport
(intercity coach and rail transport)

Figure 3 - Proportion of public passenger transport
(road and rail) and personal passenger transport
in the Republic of Slovenia in 2006

Source: SURS, 2008 [3]

that certain measures are needed for passenger flow
regulation if the relationship between public and per-
sonal transport is to be regulated. Possible measures
may be: planning of urban space usage, optimisation
of transport network capacities, optimisation of infra-
structure network usage, implementation/improve-
ment of multimodal systems when implementing new
connections/services/modes of public transport. Each
organisation of a transport process, like all other op-
erators of commercial activities is based on individual
quality service principles. This means that the quality
of transport is made of a set of components and afore-
mentioned measures that are interwoven and comple-
ment each other. When choosing the most appropri-
ate means of transport, and hence the subsystem,
one needs to compare the aforementioned with each
other and then choose the optimal transport process.
Based on the set quality criteria the basic position for
the structuring of the model of quality is determined,
based on the defined incoming assumptions, which
are described as submodels. The quality of transport
process is expressed using process standards, pas-
sengers’ decisions regarding the choice of transport,
safety in transport and the economic aspect. By study-
ing the quality aspects of the public passenger trans-
port, the submodels are determined (Diagram 1). The
latter presents a set (synthesis) of quality of public
passenger transport. Should one of the subsystems

submodel A L Business environment
QUALITY OF PUBLIC submodel B 1 State institutions
PASSENGER
TRANSPORT N Economic
submodel C development
'] National, international
submodel D strategies

Diagram 1 - Model structure of public
passenger transport quality
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fail or perform inadequately, deficiencies in public
passenger transport performance may arise. Conse-
quences of this are bad business results of transport
operators that can be seen in their performance on
the transport service market. The structure of the
model of quality features an incoming application for
model design. The quality field (Diagram 1) features all
submodels that determine the necessary measures
for model design.

The notion of quality in the public passenger trans-
port system must actually represent a dominant busi-
ness function. A fact is that successful business per-
formance and future development of an organisa-tion,
the degree of user satisfaction, owners and workers
and long-term cooperation with a partner depend on
the achieved level of the business processes quality.

3.1 Submodel A - standards in the public
passenger transport system

The following standards are of key importance to
public passenger transport operators for the imple-
mentation of quality strategy:

- 1S0O 14001 business performance or environmen-
tal management system features a holistic man-
agement of environmental aspects of production
or service provision;

- SIST EN 45004 for the implementation of control
of tachographs in line with the Rules on metrolog-
ical requirements for the equipment recording the
driver’s work and the movement of vehicles in road
transport [4], that is supplemented with SIST EN
ISO/IEC 17020:2004 type C;

- 1SO 9001:2000 takes quality management prin-
ciples into account that are used today as part of
successful organisation, in production and in the
service sector;

- OHSAS 18001 a system providing a safe and
healthy working environment;

- SIST EN 15140:2006 Public passenger transport -
basic requirements and recommendations for the
system of quality evaluation of performed services;

- SIST EN 13816:2003 Transport - logistics and
services - public passenger transport - determi-
nation of quality, objectives and measuring quality
service.

The model for integrating standards into transport
services (Diagram 2) stems from the set standards
that are relevant to the operation of the public pas-
senger transport. It encompasses the basic and most
frequently represented or implemented standards.
When a company gains or accepts certain standards
and includes them in the business principle, one of the
conditions for quality business processes is fulfilled.

BUSINESS QUALITY
STANDARD

IMPLEMENTATION OF
STANDARDS

. . ,

. . .

ISO 14001 SIST EN SISTEN
FOR ISO/IEC 13816:2003
ENVIRONMENT 17020:2004 )

OHSAS 18001 | |I1SO 9001:2000
SIST EN
15140:2006 FOR BUSINESS
) EMPLOYEES MANAGEMENT

, v v

, v '

FAIR BUSINESS
RELATIONSHIP
TOWARDS USERS AND
ENVIRONMENT

DISTRUST IN BUSINESS TRUST OF

ENVIRONMENT BUSINESS

l PARTNERS;
PASSENGERS

DETERIORATION OF
TRANSPORT PROCESS

,

DETERIORATION OF
TRANSPORT SYSTEM

DEVELOPMENT OF
TRANSPORT COMPANY

Diagram 2 - Model of standard integration into transport activities
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With an adequate level of quality, a transport opera-
tor can top the set objectives on the transport service
market. This results from the goals of various sectors
in a company and goals of operative transport process
along with an obvious result of quality development
operation of a transport company. The prerequisite for
the determination and usage of this model for the in-
tegration of standards into the business process is a
study of specific elements that influence the expected
result. Apart from defining the goals of the model, re-
strictions and the role of the elements of the model,
the model structure needs to be defined - from the set
of standards to the planned end of the procedure. It is
understood that the acquired standards influence the
quality of the transport process.

3.2 Submodel B - passengers’ decision
regarding mode of transport

The scope and structure of passenger transport
is an important indicator for transport system op-
erations, as it shows how much and how citizens of
a particular country, region and/or town travel. The
choice of a particular transport operator and thus
type of transport (transport subsystem) is important
due to differences in environmental, economic and so-
cial efficiency of specific transport modes and differ-
ent effects of their usage. Due to the growth of gross
domestic product, decreased demand in public pas-
senger transportation, and hence increased use of
private vehicles, growing motorisation, and energy use
in transport and road infrastructure load it can be as-

PAS!

MOBILITY

SENGER

PUBLIC NON- PERSONAL
SCHEDULED SCHEDULED (PRIVATE)
TRANSPORT SERVICE TRANSPORT

SPREAD
NETWORK OF
ROUTES

INCREASED
DEMAND IN PPT

.

REGULARITY AND
FREQUENCY OF
TRANSPORT

:

PER UNIT LOWER
TRANSPORT PRICE

.

DECREASED DENSITY OF
TRANSPORT FLOWS

.

LESS NEG.IMPACT ON
ENVIRONMENT

CONSTANT, ADEQUATE
MOBILITY OF RESIDENTS

DEVELOPED
DEGREE OF
MOTORISATION

| no| | no |

DECREASED
DEMAND IN PPT

.

MORE PRIVATE
VEHICLES; INCREASED
TRAFFIC DENSITY

:

NEGATIVE IMPACT ON
ENVIRON. FLOWS

.

UNPROFITABLE PPT

.

HIGHER PRICE
OF PPT

BAD MOBILITY OF
RESIDENTS -PPT;
CONGESTION

Diagram 3 - Model regarding passengers' decisions on the use of transport modes
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sumed that the entire scope of passenger transport
is expanding. Numerous factors (motorisation devel-
opment, investments in infrastructure etc.) indicate
a continuously prominent automobilization of pas-
senger transport in Slovenia [4]. That is why the first
move towards a sustainable development of transport
may be expected at urban level. Some of the measures
for traffic flow regulation, especially regarding private
vehicles, include various methods for the reduction of
traffic flow volume. A Decree on Spatial Order of Slove-
nia [5] states that public passenger transport, which
comprises interlinked networks of road, rail, water and
other transport modes needs to be planned in resi-
dential areas so that it enables accessibility of “five-
minute walk” from built-up areas, mixed areas, special
areas and areas of social infrastructure to the stations
of public passenger transport. If this is transformed
into the proposed model regarding passenger’s deci-
sion on the use of a transport mode (Diagram 3), avail-
able modes of transport must be taken into account.

3.3 Submodel C - passenger transport safety

Transport safety is one of the contemporary issues.
Safety provision in a transport system is based on the
interdisciplinarity of the subject area, which also in-
cludes areas of scientific achievements in implemen-
tation of techniques and technology, psy-chology, med-
icine, sociology, law and culture. In traffic, road users
are provided with basic knowledge and importance of
responsibility. When designing a sub-model the users’

viewpoints (as drivers or passengers) are taken into
consideration. To this end, the notion of safety in trans-
port plays an important role in the choice of transport
system or travel. The greater the density of private ve-
hicles, the higher the possibility of traffic accidents.
Similarly, in a dense network of public transport there
is a possibility of a technical or human error (for ex-
ample density of air corridors). However, the fact re-
mains that the smaller the number of individual trans-
port services - individual participants - the smaller
the number of conflict situations. A counter-aspect
is present when more people can be injured in mass
transportation than in single trans-portation system.
There will never be absolute safety in traffic. We can,
nevertheless, minimise the number of occurrences by
regulating transport flows. There are other factors that
influence transport safety, such as technology of flow
management, the state of su-prastructure, training
and education, development of transport culture, etc.
These are the starting points for the formalisation of
safety in passenger transport model (Diagram 4). The
expected result of co-depen-dence of participating and
influential factors is the reduced number of traffic ac-
cidents or an adequate level of safety for the benefit of
the public passenger transport.

The model can be used to design a diagram of
events that emerge as incoming or side factors in the
public transport diagram. The influence public and pri-
vate transport has on the safety level is outlined. First-
ly, two types of transports were designed: public and
private. In case of technique and technology develop-
ment in public passenger transport system and qual-

PUBLIC PASSENGER
TRANSPORT

ROAD > >
MODERN

;

AIR

bl

WATER

GREATER DEMAND ON
SUBSYSTEMS OF PPT

le—

SMALLER DENSITY OF
TRANSPORT FLOWS

SAFETY IN
PASSENGER
TRANSPORT

TRANSPORT l
RAIL TECHNIQUE AND
TECHNOLOGY, INCREASED DENSITY OF

TRAINED STAFF

INCREASED
TRANSPORT SAFETY

PRIVATE PASSENGER
TRANSPORT

|

SMALLER DEMAND FOR
PUBLIC TRANSPORT

TRANSPORT FLOWS

)

INCREASED PROBABILITY
OF ACCIDENTS
/ A
y
NO DECREASED
TRANSPORT SAFETY

IMPLEMENTATION
OF MEASURES
FOR TRANSPORT
SAFETY

Diagram 4 - Model of passenger transport safety
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TRANSPORT OPERATOR
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QUALITY v
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] TRANSPORT
BUSINESS
APPROACH RAIL L
T SMALLER SCOPE
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BETTER OFFER OF
PUBLIC TRANSPORT !
v WATER INADEQUATE
STAFF TRAINING DEMAND
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UNDERDEVELOPED
BUSINESS PERFORMANCE
DEVELOPMENT OF
A COMPANY M

GOOD BUSINESS
RESULTS

POOR BUSINESS
RESULTS

A 4
I MANAGERIAL - STRATEGIC MEASURESI

Diagram 5 - Model of economic impact on public passenger transport

ity performance of staff, an adequate level of trans-
port safety is expected. This way, passengers trust the
staff, and hence the performed transport services of
subsystems. This can be compared to passengers’
definitions of safe travel by train or plane, etc. If the
model is dimensionalized by private transport, each
passenger (driver) is a potential person or road user,
responsible for an accident. If this is further transmit-
ted to the broad number of road users, private trans-
port is far more exposed to potential dangers. Finally,
the model can influence the measures for road safety
improvement. These measures are designed in accor-
dance with the development of safety in the society
(for example ReNPVCP) [6].

3.4 Submodel D - economic aspect

Economic aspect refers to interdisciplinary regu-
larities, know-how, capabilities and activities related
to economy production, usage and maintenance of
transport infrastructure and suprastructure, economy

production of transport services, economy organisa-
tion and economy of human potential. Based on the
proposed model (Diagram 5) the economic impact on
increased quality of transport process may be defined.

Economic aspects are present in all transport ac-
tivities in the broadest sense of the word, for example:
working out calculations and tariffs, costs, quantitative
assessment of supply and demand, calculation of suc-
cess parameters and stability of transport business
operations. These are the reasons as to why everyone
who in any possible way participates in the exploitation
of transport process should be familiar with the scien-
tific and empiric study, performance and development
of all economic phenomena [7].

4. MODEL SYNTHESIS IN SCOPE
OF QUALITY OF PPT

Based on the set secondary models (submodels)
a synthesis model or a quality model of passenger
transport (Diagram 6) is outlined. It is difficult and at
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STATE AND
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STATIC PUBLIC REGULAR; BUSINESS
ELEMENTS OF TRANSPORT ATTRACTIVE PPT
ROUTE NETWORK

Diagram 6 - Model of quality of public passenger transport

the same time impossible to exclude or study par-
ticular segments of the public passenger transport.
From logistics viewpoint, it is therefore appropriate to
study public passenger transport holistically. A set of
the aforementioned submodels directs the aspect of
possible and necessary measures for solving the prob-
lems of quality public passenger transport.

The quality model has found new possible partici-
pants, who contribute to the business results with their
activities. This means that for a quality performance
on the transport market appropriate and adequate
resources must be included and necessary measures
for goal achievement defined. Based on the appropri-
ate offer of transport services, achieved standards for
quality business processes, provision of acceptable
safety level and low-costs, the result of the quality
model of transport processes may be fast, safe, up-
dated, cheap, frequent and business attractive public
passenger transport. The quality of public passenger
transport is measured using dynamic and static ele-
ments. The implementation of the quality model in a
real environment is made dependent upon the opti-
misation of time intervals between vehicles, adequate
frequency of vehicles, adequate time of vehicle circu-
lation and adequate areas for stations or stops.

The evaluation of the suggested model in the ac-
tual environment was conducted using the SWOT
analysis (Table 1), whereby weaknesses and strengths
as well as opportunities and threats were studied that
should be taken into account when applied.

5. CONCLUSION

There are various factors that influence the choice
of transport subsystem, mode of transport and trans-
port operator. They can be consolidated into dynamic
and static elements. The following scientific discussion
referred to only some of the key elements of the qual-
ity system of the public passenger transport. Its aim
was to use the systemic approach for searching for the
most suitable business decisions for the growth of the
public passenger transport. Furthermore, the funda-
mental guidelines (transport policy) for public trans-
port performance have been adopted. However, from
the viewpoint of the aforementioned elements of the
transport system much more is to be done. One of the
needed measures for improving the situation is quality
provision of the public passenger transport. This pres-
ents the key element for sufficient popularisation of
the public transport. The presented quality model en-
compasses the designed submodels that serve as ba-
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Table 1 - SWOT analysis of the quality model of public passenger transport

Description

- working tradition of operators,

- route network coverage,

- optimisation of city space,

- transport provision to all users,

- minimisation of unbalanced transport.

Strengths

- better local air quality, less noise, less congestion,
- harmonisation of the local transport policy and sustainable development of a city,
- changing residents’ habits and behaviour,

- insufficient infrastructure,

Weaknesses | _ high vulnerability of urban areas,

the demands,

- increased mobility - increased number of trips,
- instable financial frames for investments,
- low level of availability of private finances and underdeveloped alternative models for financing,

- dispersed human settlements and thus expensive implementation of transport process, which can meet

- less competitive (city) railway network and (compared to the road) poor organisation of rail transport.

- preservation of natural resources,

- citizen awareness,
Opportunities | - positive effects on public health,

- reduced costs for the society,

- preservation of quality of living environments,
- positive effects on economic and tourist development and development of new technologies,

- raising awareness about environmental issues,
- development of new transport technologies,

- improved accessibility to work and school.

- insecurity,

Threats - alteration of the city atmosphere,

- migration of citizens (within the Republic of Slovenia),
- low level of awareness of users regarding economic and other benefits,

- increased congestion due to inadequate transport infrastructure,
- increased dispersion of settlement of inhabitants,

- continuous lack of connectivity of public passenger transport operators,
- socially unacceptable degradation of the (living) environment.

sis for the new approach, which aims to create an over-
all picture of the quality public passenger transport.
The elements of safety, economy, frequency, regularity
etc. were outlined using the quality model.

The application of the proposed model could con-
tribute to a systematic approach for solving mobility is-
sues in urban environments. The SWOT analysis, which
has been carried out, defined the role and stressed
the importance of the public passenger transport in
urban areas in greater detail.

Based on this, the conclusion can be drawn that
with consistent knowledge of the transport policy and
the process of public passenger transport, and taking
into account various aspects such as transport pro-
cess standards, passengers’ decisions on the choice
of transport, transport safety and the economic as-
pect, a public passenger transport model can be pre-
sented that results from a balanced transport supply
and demand and at the same time takes into account
the quality of public passenger transport. To this end,
the scientific hypothesis, which was introduced at the
beginning of this paper, has been confirmed.
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POVZETEK

MODELSKI PRISTOP K ZAGOTAVLJANJU
KAKOVOSTI JAVNEGA POTNISKEGA PROMETA

Sodobni pristopi k raziskovanju prometnega sistema ja-
vnega potniSkega prometa temeljijo na uposStevanju teorije
sistemov posledica Cesar je sistemski pristop k obravna-
vanju problematike. V slednje nas usmerja predv-sem ne-
nehen razvoj tehnike in tehnologije proizvodnje prometnih
storitev, ki se mora prilagajati novim trznim pogojem po-
slovanja. V znanstvenem prispevku je prikazan modelski
pristop k reSevanju javnega potniskega prometa. Model ka-
kovosti javnega prevoza temelji na podmodelih, ki doloGajo
potrebne ukrepe za zagotavljanje kakovosti javne-ga pre-
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