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Abstract: Achieving the appropriate level of quality transport service is essential in the operations of the carriers in the public road intercity line passenger transport due to 
an increased competition between road carriers in the market of transport services. Effective assessment of achieved competitiveness is important for the survival and 
development of public road passenger carriers. The problem of research is reflected in the appropriate organization and giving importance to the criteria of quality of transport 
service in order to improve the methodology of its evaluation with the aim of optimizing business and competitiveness in public road intercity line passenger traffic. An efficient 
method for evaluating the quality of transport service would solve the problem of assessing the quality of transport service and assessing the competitiveness of bus carriers. 
It is proposed to develop a multi-criteria model for evaluating the quality of transport services by the method of measuring passenger satisfaction. The developed VAZP 
model (Multicriteria Analysis of Passenger Satisfaction) is based on multicriteria analysis AHP (Analytical Hierarchical Process) which is based on the disaggregated approach 
and linear programming modeling. The results of the research will be described using numerical values and will be graphically presented using descriptive statistical analysis. 
The ability to qualitatively represent passengerꞌs judgments and preferences makes the model a suitable tool for assessing passenger satisfaction and evaluating quality 
service in the transportation sector, as well as strategically positioning and gaining a competitive opportunities in the transportation services market. Using the Expert Choice 
software tool and sensitivity analysis it would establish differences between reached level of the quality of transport service of individual bus carriers and propose possible 
improvements to the business to gain a competitive advantage in the market of transportation services. Systematic optimization and quality management through continuous 
assessment of market competitiveness contributes to the development of the business of companies for road passenger transportation. 
 
Keywords: customer satisfaction; linear programming; multi-criteria analysis (VAZP model); quality of transport service 
 
 
1 INTRODUCTION 
 

Nowadays, the success of business and development 
of any organization, the level of satisfaction of users, 
carriers, and lasting and strong relationships with various 
business partners depend on the achieved level of quality. 
The quality management system implies the organizational 
structure, responsibilities, procedures and processes for 
achieving the goals of business management in road 
passenger transport companies. The quality management 
system places additional demands on the user and the 
carrier at the same time. It requires the user to clearly 
articulate his perception of quality, while he requires the 
carrier to have a unified procedure for proving the agreed 
level of quality of the transport service. 

Given the market economy and the inevitable demand 
for profitability, an essential element of a successful 
transport business is the relationship of transport services 
offered by the transport company to the transport market in 
accordance with the state and trends of passenger transport 
demand and the optimization of the business system of 
carriers, primarily from the point of view of productivity 
and economy of business [1]. It can therefore be said that 
effective competitiveness evaluation is an important way 
to promote the efficiency of the operation and quality of 
passenger transport systems. In this respect, successful 
management of transport processes is reflected in constant 
business decision-making related to the development of the 
transport process and the efficient and effective carrying 
out of transport [2]. 

The structure of road transport technology in road 
traffic is determined by the structure of the environment 
and the structure of the traffic system in a certain space and 
a certain time. The structure of road transport technology 
in road traffic may also be other elements: natural, 
economic, security, management, and others [3]. With 
regard to the optimization of passenger transport in road 
transport, the basic objective is to achieve such a level of 

transport service quality that is appropriate to the needs of 
the modern citizen, especially in terms of attractiveness 
and for those who own the car and still give priority to 
individual transport. Line intercity passenger transport can 
be defined as a subsystem in the system of passenger 
transport in road traffic, which compensates for passenger 
demand on pre-established lines, fixed tolls, and carriersꞌ 
tariffs under equal and pre-prescribed legal requirements 
for all types of transport service users [4].  

By joining the European Union, domestic carriers got 
strong competition on the European transport market, 
requiring numerous qualitative adaptations and 
improvements not only for business improvement but also 
for survival on the market [5, 6]. Therefore, a constant 
evaluation of competitiveness and improvement of road 
transport services is essential. According to the data 
available from the Croatian Chamber of Commerce and the 
Croatian Chamber of Trades and Crafts, 2395 road 
transport companies are registered in the Republic of 
Croatia, of which about 10% or 240 companies are 
registered for bus transportation of domestic and 
international road transport. 

The system of public road passenger transport and the 
level of service quality (level of customer satisfaction) was 
a special subject of the EU Commission study at the 
Mobility Conference held in Paris in 2014. The research 
was conducted in cooperation with the International 
Association of Public Transport (UITP). The results of 
these studies show that EU residents are mostly satisfied 
with the public road transport service, as an exchange rate 
subsystem in the public transport system of passengers. 
The sample on which service satisfaction survey was 
conducted had 28,036 respondents. Different aspects of 
functioning and elements were studied in the public 
transport system of passengers. The following was 
concluded: in 23 out of 28 Member States, at least 60% of 
respondents indicate "high" or "good" level of satisfaction 
with the quality of transport services. At the top of the 
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satisfaction list, there are residents of Luxembourg (88% 
of respondents), Latvia (83%) and Finland (82%). At the 
bottom of the customer satisfaction level is Malta (31%). 
According to the quality of transport services, the level of 
satisfaction of provided services is as follows: frequency 
(69%), passenger information (58%), accuracy (58-70%), 
cleanliness of the passenger area (58-70%), security (58-
70%), reliability (60-70%), route adaptability (58-70%), 
and service cost (39%) [7].  
 
2 LITERATURE REVIEW 
 

In the literature available, intercity line transport of 
passengers and the quality of the transport services are 
primarily investigated. It should be emphasized that there 
are few studies describing the quality management system 
in passenger transport at the level of transport companies. 
A review of research related to the assessment of the 
quality of transport services shows that public road 
passenger transport in developing countries faces a number 
of challenges. Some of the important ones are related to 
security and reliability issues [8]. Based on the above, there 
is a need to evaluate the quality of transport services in 
order to optimize operations and improve the 
competitiveness of road passenger transport companies. 
One possible solution is to use the multi-criteria VAZP 
model to assess the quality of transport services based on 
passenger satisfaction and their subjective assessments in 
public road passenger transport. 

Passenger satisfaction, which is manifested through 
the quality of transport services, is the starting point and an 
effective tool for strategic positioning in the transport 
services market [9]. That passenger ratings help to assess 
the performance of public transport in intercity regular 
passenger traffic is shown by research [10, 11] where the 
authors analyze the expectations and perceptions of users 
in assessing the quality of public transport services. It was 
found that there is a difference between the expectations of 
users and the perception of carriers on the quality of 
transport service in bus transport. The results of the 
research confirm a difference in perception between 
regular and occasional transport users. Reliability and 
travel time have been found to be the most important 
elements of transport service quality. 

The research [12] is a paper in which the authors 
analyze the satisfaction of users with public transport in 
Munich, suggesting that carriers regularly assess 
passenger's expectations in order to obtain information on 
possible improvements in service quality and thus their 
own competitiveness. The study [13] presents the results of 
a survey conducted in the Republic of Germany during the 
liberalization of the market in long-distance road passenger 
transport in 2013. It is shown how existing and potential 
users of bus transport evaluate the quality of service in 
relation to the choice of other alternative modes of 
transport (passenger car, rail transport, air transport). In 
research [14, 15], the authors categorized the elements of 
transport service quality into primary and secondary 
quality elements based on user preferences. They argue 
that a low level of quality of the elements (including 
accuracy, frequency and accessibility) can reduce the 
overall level of quality of the transport service. However, 
they believe that the absence of quality sub-criteria 

(including vehicle cleanliness and driver friendliness) must 
not jeopardize the quality of transport service as they are 
less important. Given that the authors in the research in a 
particular context state less importance of these sub-
criteria, in other categories of lines and research could 
seriously jeopardize the quality of transport service and 
distort the competitive advantage of the road carrier over 
other carriers in the market. 

The differences in the quality of transport service and 
preferences based on a certain category of users are 
presented by the authors in the research [16, 17]. The 
authors in these studies found that there is a clear difference 
between a certain category of users (visitors / tourists) who 
prefer knowledge and kindness of drivers as key elements 
of service quality, while (University students) prefer ticket 
price as the most important quality element for bus carrier 
rating. Together, these studies show that regular users of 
public intercity road traffic tend to prioritize service 
reliability more than occasional users, while very few users 
are more influenced by information and service 
availability. Evaluation of transport service quality based 
on a hybrid model is presented in the research [18] where 
all information obtained by user perception is combined 
into a single information system from which the research 
resulted in an application solution for the management of a 
bus company. 

In the paper [19], authors propose a new approach to 
improving the quality of transport services by applying 
AHP in obtaining weight criteria and new methods in 
ranking TOPSIS (Order Priority by Ideal Solution) where 
the conclusion was that courtesy, safety, and comfort were 
the highest ranked elements. The Quality of Service 
concept goes beyond the technical aspects of service 
delivery, encompassing the perception of passengers on 
what services should be and how services should be 
improved. The survey [20] assesses both criteria for 
determining the most important elements of the quality of 
transport service based on the measurement of passenger 
satisfaction and their subjective assessments regarding the 
offered quality elements. A further exploration is an 
overview of new methods for improving the quality and 
efficiency of bus operators by applying an integrated 
approach GAHP analysis (Group Analytic Hierarchy 
Process) and multi-criteria analysis of the set of 
alternatives used for ranking PROMETHEE (Ranking 
Organization Methods for Evaluation). 

In addition, the paper [21] presents new strategies to 
improve the quality of transport services and competitive 
public transport based on group research and surveys 
where they describe the application of fuzzy multi-criteria 
analysis in the assessment of the quality of transport 
services. The approach presented is computer-efficient, 
and fuzzy estimates expressed in language terms are often 
the most influential way for the decision maker to use in 
the evaluation process. In order to ensure an efficient 
service and maintain the success of a passenger transport 
business, the bodies responsible for organizing and 
managing companies regularly assess the success of bus 
companies according to certain criteria. Depending on the 
objectives of the evaluation problem, various criteria for 
assessing public transport can be used from the perspective 
of different stakeholders. For example, a bus company 
would focus more on operational performance criteria 
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while passengers are more interested in criteria such as 
quality of service and transportation security.  

The assessor may also have other criteria of his own 
interest, such as social sensitivity. In the paper [22], authors 
present a new approach to assessing the quality of transport 
services based on the SEM (Structural Equation Model), 
model used to detect latent aspects describing the service, 
and provide a theoretical description of the relationship 
between the aspects and the quality of the service. It is also 
an interesting study [23] which provides an overview of the 
improvement of the quality of transport services in public 
road transport through the implementation of the SQI 
(Quality Index), model where comparisons of the 
efficiency of a bus carrier are based on known criteria and 
the level of quality of transport services. In the following 
research [24] a new model for assessing the quality of 
transport services is presented using a GOC model 
(Generalized Ordered Choice) which takes into account 
preferential heterogeneity through immediate parameters 
in the expected variant of service quality choice. In the 
research [25], the authors present a new approach to 
assessing the quality of transport services based on the 
model of artificial neural networks ANN (Artificial Neural 
Networks), where statistical analysis identified groups of 
quality elements with significant differences in their 
importance to determine their impact on quality of service 
provided. 

Recent research related to the evaluation and 
improvement of transport service quality highlights a study 
[26] that represents the standardization of the overall level 
of transport service quality, which aims to minimize the 
differences between expected and provided transport 
service quality to stabilize passenger demand. Using 
general and specific scientific methods of cognition, the 
authors in [27] investigate the elements of transport service 
quality and their factors and explain their impact on the 
overall transport process in order to achieve a higher level 
of overall transport service quality. Recent research such 
as the study [28] deals with the analysis of the interaction 
between the evaluation of the transport service and the 
offered level of quality by the carrier after the use of the 
transport service. 
 
3 METHODOLOGY 
 

The proposed research is a contribution to the 
development of a methodology for evaluating the quality 
of transport services that is expected to contribute to the 
assessment and improvement of the competitiveness of bus 
carriers in public road intercity line passenger transport. 
The transport service strives to be organized in a way that 
is equally accessible to all, at an affordable price and with 
the aim of meeting customer expectations with special 
emphasis on limiting negative impacts such as 
environmental pollution, noise generation and traffic 
accidents. A new model for evaluating the quality of 
transport service by the method of measuring passenger 
satisfaction will be developed, which will combine multi-
criteria analysis based on a disaggregated approach and 
linear programming. 

Measuring passenger satisfaction is one of the most 
important issues related to the business decisions of 
transport companies, which is justified by the philosophy 

of customer orientation and the main principles of 
continuous improvement of a modern company. In fact, 
measuring passenger satisfaction is one of the five major 
functions of management science that allows for 
understanding, analysis, and improvement. Measuring 
passenger satisfaction is now considered the most effective 
feedback, given that it provides effective, direct, 
meaningful and objective customer wishes and 
expectations. In this way, passenger satisfaction is a 
fundamental standard of performance and a possible 
standard of excellence for any transport company. The 
quality of transport service and the passenger satisfaction 
are an important basic determinant and dialogic framework 
of business in road passenger transportation companies. 

The passengerꞌs satisfaction measurement 
methodology is a linear regression approach used to 
estimate the passenger satisfaction function in such a way 
that the overall passenger satisfaction becomes as 
consistent as possible with the marginal judgments of the 
passengers. Every passenger in the survey is asked to 
express their judgments, their satisfaction according to a 
number of offered criteria of quality of transport service. 
Some of the criteria are divided into specific sub-criteria to 
formulate a more objective data output. The VAZP model 
provides quantitative measures of passenger satisfaction, 
by merging individual passenger judgments into a function 
of collective value. The main goal of the VAZP model is 
to combine individual judgments into a function of 
collective value under the assumption that overall 
passenger satisfaction depends on a set of criteria or 
variables that represent the dimensions of transport service 
quality elements (Fig. 1). 
 

 
Figure 1 Aggregation of customerꞌs preferences in VAZP method 

 
The proposed model assumes that passenger 

satisfaction with the service depends on the set of n criteria 
X = (X1, X2, ...., Xn), where Xi is a variable representing the 
satisfaction dimension for (criterion) i. Through simple 
questionnaires the considered transport service is evaluated 
expressing the passenger's overall satisfaction Y as well as 
his partial satisfaction Xi for each criterio i. Passenger 
satisfaction can be shown on a predetermined regular scale 
with offered answers: very poorly satisfied, poorly 
satisfied, neutral, well satisfied, very well satisfied. Based 
on the collected data, the proposed model estimates the 
functions of partial pleasures Xi* and the global value-
added function Y*, with respect to the estimates of 
passengers Y and Xi. 
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The model follows the principles of regression 
analysis under constraints using linear programming 
techniques. The regression analysis equation has the 
following form [29]: 
 

*
 

1 1

* ;  1
n n

i i i
i i

Y b X b
 

         (1) 

 
where bi is the weight value of criterion i, and Y* and Xi* 
are functions of values that are normalized in the interval 
[0, 100] to easily and directly understand passenger 
satisfaction. The following variables are also used: 
 

Table 1 List of variables and their description 
Variable Description 

Y Customer's overall satisfaction 
a Number of global satisfaction levels 
ym

 The m-th global satisfaction level (m 1, 2, …, a) 
n Number of criteria 
Xi Customer's satisfaction according to the i-th criterion 
ai Number of satisfaction levels for the i-th criterion 

xi
k 

The k-th satisfaction level of the i-th criterion (k 1, 
2, …, ai) 

Y* Value function of Y 
y*m Value of the ym satisfaction level 
Xi

* Value function of Xi 

 
Normalization constraints for the value functions Y* 

and Xi* can be written as follows: 
 

* *
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The goal of this model is to achieve maximum 

consistency between Y* and Y using two error expressions 
in the linear regression equation: 
 

1
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where σ+ + σ ‒ are the error of overestimation and 
underestimation. This equation is valid for a passenger who 
has expressed total satisfaction. For this reason, a pair of 
error variables should be estimated for each passenger 
separately (Fig. 2). 
 

 
Figure 2 Error variables for the j-th customer [30] 

 
To reduce the size of the problem, transformation 

variables z and w, are introduced which represent the 

successive steps of the functions Y* and Xi* respectively 
(Fig. 3): 
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Such transformation variables serve to formulate the 

initial non-linear problem (Eq. (3)). In this procedure, both 
variables biXi

* are estimated and formulated as a linear 
problem. The initial variables can be written by the 
following procedure: 
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Using Eq. (5) and assuming that customer j has 

expressed his/her global satisfaction ytj and his/her partial 
satisfaction xtij using the ordinal scales Y and Xi, the ordinal 
regression Eq. (3) can be written as: 
 

1 1

1 1

,
tj tij

m ik j
m k

z w  
 

 

           (6) 

 
Then final linear program can be written as:  
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J J
j
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Figure 3 Transformation variables zm and wik in global and partial value 

functions [30] 
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The model calculates ai ‒ 1 variables w for each 

criterion i, and a ‒ 1 variables z for the global satisfaction. 
If ai is the same for all i, the model requires at least (ai ‒ 1) 
n + a ‒ 1 customer evaluations. 

By solving the previous problem, the initial variables 
can be calculated as: 
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Figure 4 Customer satisfaction curves with different demanding levels [30] 

 
The main results of the VAZP model are reflected 

through the value of passenger satisfaction as well as 
obtaining the relative importance (weights) for each 
criterion and sub-criterion.  

They range from [0, 100] to the actual value assigned 
to the passenger by each level of the total Y or marginal Xt 
scale of ordinal satisfaction. The shape of the curve of these 
functions shows the degree of requirement for the 
evaluation of the transport service by the passenger's (Fig. 
4). 

For Neutral customers, the linear value function is flat, 
the more satisfied the customers are, the linear value 
function is more straightforward. In the case of Demanding 
customers that are not actually satisfied with the quality of 
the transport service, the linear value function takes on a 
convex shape. The linear value function, which shows a 
concave shape, indicates Non-demanding customers who 
express a high level of satisfaction with quality transport 
service even when their expectations are not met in one 
segment. The weight values of the satisfaction criteria 
show the importance of the offered elements of quality 
transport service. In order to determine the value of linear 
functions, it is important to determine the ratio of the 
weight of the criteria and the importance of the elements of 
quality transport service. 
 

 
Figure 5 Performance/Importance diagram 

 
The relationship between the importance of the weight 

of the criteria and the satisfaction index results in a 

Performance/Importance development diagram. The lower 
right quadrant represents the most important part of the 
diagram that has the first priority in business decision 
making. The upper right quadrant is a second priority 
especially if there is room for improvement in making 
business decisions to improve the quality of transport 
service. The third priority is the lower left quadrant which 
is relatively important for the company. 

Finally, the last priority of the company is the upper 
left quadrant which the quality of transport service should 
be improved while the success of the company's business 
decision is relatively good (Fig. 5). 

In order to obtain the weight values of the criteria and 
sub-criteria, it is necessary to determine their consistency 
and the ratio between the criteria of the transport service 
and the alternatives (Bus companies). Thus, established 
and evaluated criteria and sub-criteria make the VAZP 
model effective for evaluating the quality of transport 
services by applying the analytical-hierarchical procedure 
(Fig. 6). 
 

 
Figure 6 Hierarchical structure for quality service evaluation in bus companies 
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4 THE CASE OF CROATIA BUS COMPANIES 
 

Today in the Republic of Croatia intercity bus 
transport is well developed and at the same time the 
network of bus lines that connects almost entire country is 
very well developed. The bus network covers cities and 
larger settlements, while the problem arises in less 
populated areas where there are no buses or there is a line 
that runs once or several times a day. According to the 
Statistical Office of the Republic of Croatia, in the period 
from 2013 to 2019, bus traffic increased by 22 million 
kilometers, which is related to the increase in the number 
of buses in general [31]. 

In a period of five years, the number of buses increased 
by 476 buses and more than 21000 seats, which indicates a 
growing trend in demand for this form of transport. Due to 
growing demand, bus carriers have significantly increased 
their fleet. The average number of seats in 2018 (46.1 seats) 
did not exceed the figure from 2013 (46.3 seats), which 
means that the number of buses is growing slightly faster 
than the number of available seats. As expected, with the 
increase in the number of buses, the number of standing 
and sitting passenger seats also increased by 26741 seats. 

It can be seen that the number of kilometers traveled 
by buses in the observed period increased by 20.7%, while 
the kilometers traveled by buses with passengers increased 
by 24.56%. In the total number of passengers transported 
by buses, most passengers traveled within the limits of 
domestic transport. Also, at the same time, the number of 
transported passengers decreased by 4.7 million 
passengers. This trend indicates the extension of bus lines, 
that the existing ones show reduced occupancy, but also a 
smaller number of bus users. 

In recent years, a number of new transport companies 
have been established. In order to exist bus companies must 
be able to monitor the competition imposed on them, they 
need to optimize their business and improve the quality of 
transport service on intercity lines. The goal of the 
optimization of road transport of passengers in intercity 
transport is: improve the essential elements of the quality 
of transport services resulting in a higher level of its overall 
quality, reduce operating costs and the possibility of 
gaining a competitive advantage over other carriers.  

For the purposes of this research, the evaluation of the 
quality of transport service on the intercity passenger line 
Zagreb (Croatia) to Stuttgart (Germany) will be carried out. 
The subject line on which the research will be conducted 
was chosen because it is operated by a large number of road 
carriers and has a high frequency of departures and as such 

it is representative for evaluating the quality of transport 
services. The research includes an analytical assessment of 
the objectives of the passenger satisfaction survey which 
also includes an analysis of the behavior and market 
environment of the passengers. Thus, a general attitude of 
the user about the transport service provided by the 
business organization (Bus company) can be obtained. 

Passenger satisfaction with the quality of transport 
service of five different bus carriers was examined on the 
intercity passenger line in question. The questionnaire was 
distributed to passengers immediately before using the 
transport service. Passengers filled in the questionnaire 
manually during the trip, and after the trip was completed, 
they handed over the questionnaire to the driving staff. 
Thus, the collected data were used for further processing 
and multi-criteria analysis using a new model for assessing 
the quality of transport services based on the measurement 
of passenger satisfaction. A survey of the quality of 
transport service of various bus carriers on the mentioned 
intercity passenger line was conducted on March 4, 2020. 
 
5 RESULTS OF VAZP METHODOLOGICAL APPROACH 
 

If we take the curve and the index of total passenger 
satisfaction (Fig. 7), analysis of the data and the obtained 
research results showed that passengers are very satisfied 
with the provided transport service because the measured 
value of the average global satisfaction index is 84%. As 
the value-added curve for the passenger group has a 
concave shape, the analysis of the results showed that the 
majority of the total passenger group consists of 
undemanding passengers. Further analysis of the collected 
data showed that passengers are very satisfied with all 
criteria, except the Social duty criterion (Fig. 8). The 
criterion that the passengers rated with the highest points 
and with which they are the most satisfied is Comfort 
criterion. 

According to the relative importance of the weights of 
the criteria (Fig. 9), one of the criteria that passengers rated 
as the most important criterion in the conducted research is 
the Comfort criterion. Namely, it shows that passengers 
want to ride in comfortable buses and that this criterion 
includes as many possible assessment items (sub-criteria). 
The rest of the criteria that were evaluated have 
approximately the same importance of weight, except for 
the Social duty criterion. Obviously, those passengers who 
consider the Social duty criterion very important prefer to 
travel with buses that have a lower air pollution emissions 
and that make less noise. 

 

 
Figure 7 Global satisfaction index and added value curve 
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Figure 8 Satisfaction levels for each criterion 

 

 
Figure 9 Importance level for each criterion (weights) 

 
5.1 Partial and Segmentation Satisfaction Analysis 
 

The results of the research can be presented through 
partial and segmentation analysis, which is important in 
order to identify individual groups of passengers since the 
methodology is based on a collective model. 

Fig. 10 shows the hierarchical structure of all criteria 
and sub-criteria with a certain level of passenger 
satisfaction as well as with the corresponding weight 
values. The analysis of the data revealed the following: 

Security (C1) - passengers are relatively satisfied with 
the security aspect of the transportation. They are 
somewhat more satisfied with the sub-criterion of the 
accident rate (76%), while they are less satisfied with the 
sub-criterion average vehicle age (57%). 

Comfort (C2) - passengers rated the cleanliness of the 
vehicle and seat comfort as the most important sub-criteria, 
while they were the least satisfied with the air conditioning 
of the vehicle and the appearance of the drivers, which they 
rated as modest (26%). 

Convenience (C3) - the criterion Convenience mainly 
refers to the punctuality of the buses lines, the possibility 
of transfer, terminal space and the reliability of the service 
with which passengers are most satisfied (87%). 

   
Figure 10 Hierarchical structure and analytical results of customer's satisfaction 
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Operating (C4) - these three sub-criteria can be used 
to represent the input of services, service results and 
consumption of public transport and operating of the bus 
company. All three indicators are roughly equally rated by 
passengers. 

Social duty (C5) - passengers are relatively satisfied 
with the environmental aspect where they are somewhat 
more satisfied with the vehicle air pollution sub-criterion 
(76%), while they are less satisfied with the vehicle noise 
generation (41%). 
 

 
Figure 11 Performance/Importance diagram for Convenience (C3) criterion 

 
Following the above data analysis, it is possible to 

define a diagram. The Performance/Importance diagram 
presents the deficient and potentially critical elements of 
transport service quality. The presented graph shows the 
current state of passenger satisfaction in relation to the 
previous results obtained in the research. The analysis of 
the overall set of criteria shows that passengers are poorly 
satisfied with the Convenience criterion, although this 
criterion is less important to them, it could be potentially 
poor indicator for business policy of the company for road 
passenger transport (Fig. 11). 
 
5.2 Analysis of Data in the Expert Choice Program 
 

An effective tool for resolving multicriteria decision-
making is Expert Choice. It is a robust application designed 
for a computer (PC), which enables teams to prioritize 
sorting alternatives, and make reliable decisions about 
alternatives to achieve the desired goals. It is useful for 
scenarios in strategic budget planning and traffic projects. 
Expert Choice is fully applicable to the AHP method and 
supports all necessary steps [32]. It enables multiple way 
problem structuring and comparison of alternatives and 
criteria in pairs in multiple ways, and also provides the 
ability to conduct and visualize sensitivity analysis based 
on a simple interactive method of weighting criteria and 
analysis.  
 

 
Figure 12 Results of the assessment of the quality service of bus operators 

Fig. 12 shows the overall assessment of the 
performance of all carriers according to the results of the 
survey and the subjective assessments of the surveyed 
passengers. It was determined that the company Croatia 
Bus has, on average, the worst quality of transport service 
on the observed line in relation to other transport 
companies covered by the survey. The research also 
established that the company Panturist Osijek on the 
subject line provides the best quality of transport service in 
the overall satisfaction of passengers. 
 

 
Figure 13 Sensitivity analysis of the quality service of bus operators 

 
Fig. 13 shows the so-called Performance graphical 

representation of the impact of individual criteria on 
alternatives (bus carriers). It reflects the effects of 
particular criteria weights on the current and overall 
ranking of alternatives. The current ranking of alternatives 
represents the change in priority of an alternative 
influenced by the weight of one criterion, and the overall 
ranking of alternatives represents the ranking of 
alternatives influenced by the weight of all criteria. The 
diagram shows that the Croatia Bus alternative is positively 
affected by the comfort criterion, while the security and 
sustainability criteria negatively affect the alternative. 
 
6 CONCLUSION 
 

Multi-criteria decision making in practice is an 
extremely complex process with a variety of applications 
in all areas of human activity. In the presented 
considerations, the aim was to demonstrate the application 
of multi-criteria analysis in problem solving, with a focus 
on solving various types of problems, especially in the 
domain of passenger transportation. This paper shows how 
the VAZP methodological approach can be used to 
measure passenger satisfaction and how certain elements 
of transport service quality need to be improved and 
enhanced. Applying this methodology on passenger 
satisfaction in bus transportation, the overall and individual 
level of satisfaction can be assessed, which may indicate 
the shortcomings and advantages of individual companies 
for road passenger transport compared to others. Future 
changes in the passenger bus market may affect the wishes 
and expectations of passengers. For example, some 
dimensions of satisfaction may become critical in the near 
future if passengers give more importance to them. 

Using quality computer programs, evaluation of 
service quality can be determined relatively quickly with a 
high degree of reliability, but nevertheless it is necessary 
to carry out a detailed analysis in order to understand the 
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impact of each criterion or condition considered in its 
adoption. The evaluation process and the corresponding 
outcomes using this methodology can help passenger 
transport companies to recognize their advantages over 
competitors in a particular management and decision 
making context Also, this approach opens up further 
research on this issue and possible further extension of the 
number of organizational factors that are of importance to 
quality. Once the necessary organizational preconditions 
have been realized, it is possible to realize the transport 
service through the applying of principle of business 
excellence. 
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