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Abstract. Rail transport is one of the most widely used modes of transport in most parts of the world. Therefore, knowing what customers
think of its quality means valuable information for making informed decisions. The aim of this paper is to assess the statistical significance
of the relationships between selected analyzed variables of passenger satisfaction with rail transport in the selected market. To achieve this
goal, the paper made use of questionnaire data. Data collection took place in the months of February to April 2022. A total of 252 verified
records were included in the analysis. Prior to the analysis, the authors researched relevant literature and existing research studies (basic
framework for the analysis). The research part of the study made use of the Mann-Whitney U test and the Kruskal-Wallis test to analyze the
differences, followed by the Spearman’s correlation coefficient to assess the relationships. The results did not confirm the statistical
significance of the differences in the context of the analyzed groups, but in the case of the context of the individual analyzed factors,
statistical significance was observed. The findings were put into a wider context in terms of the existing research. The limitations of the
study and the possibilities for future research were also outlined.
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1. Introduction

Tourism-related transport has been booming since the last century. Even today, the issue of transport is still seen
mainly from the point of view of technology, even though it is one of the core services of tourism along with
accommodation and restaurant services. As more and more people have access to motor vehicles, transport
companies need to attract potential customers, retain regular customers and boost the attractiveness of the sector
(not only from the customer's point of view). Public transport is one of the main factors determining the quality of
a city, region as well as a country (Korba et al. 2021). Improvements in public transport services are known to
affect customer satisfaction and quality of life (Yilmaz et al., 2021; Melnikova et al. 2016; Turisova et al. 2021).
Customer satisfaction and customer loyalty are also affected by the perception of transport quality by passengers
(Eboli & Mazzulla, 2014; Petruf et al. 2015). The task of improving public transport lies with cities, countries,
ministries and other responsible entities who are in charge of measuring service quality, identifying gaps,
improving service quality levels (Shen & Li, 2014) and providing financial supports (Klju¢nikov et al., 2020a;
Civelek et al., 2022; Szabo et al. 2022). Thus, the collaborations of governments with other responsible
institutions might also be crucial to overcome these issues (Civelek et al., 2020; Civelek et al., 2021; Kljuénikov
et al., 2020b; Periokaité & Dobrovolskiené, 202; Kljuénikov et al., 2021).

By focusing on the most important underlying factors, we can assess this mode of transport and its individual
parts. Therefore, the aim of this paper was to assess the statistical significance of the relationships between
selected analyzed variables of passenger satisfaction in the context of rail transport in the selected market. In this
regard, this study differs from other studies that also focus on Slovakian market in different purposes (Stefko et
al., 2020; Dvorsky et al., 2021; Petrakova et al., 2021; Kolkova & Kljuénikov 2021; Metzker et al., 2021;
Klju¢nikov et al., 2022). The first part of the study presents an overview of the relevant literature and research and
the methodology used. This is followed by the part where research results are presented. The discussion part
places the research results within the context of existing research.

2. Theoretical background and current state of research

The aim of business is the company value, which depends on its ability to generate future profits (Machova et al.,
2020). They refer to activities and abilities that increase profitability, decrease risk, and support the company's
growth (Vochozka et al., 2017). The economy sector is always growing; Horak et al. (2020) stated that, there are
companies that offer an ever-growing range of goods and services. A good company has their own future
prediction. There is no doubt that the issue of making a good prediction about a company's possible failure is very
important, as well as complicated (Vochozka et al., 2020). Future of the company is so important to all the
stakeholders. The earnings and asset valuation methods are used to valuate the part of the company (Suler et al.,
2021). The future of the company is most of the time based on the future investment. It is very desirable, not for
the profit from the investment but for the low investment risk (Vrbka & Vochozka, 2018). Another big step in
company development is the innovations, which are going hand in hand to mee the customers expectations and to
satisfy them The subsequent estimations are based on the structural modelling of the innovation process, i.e.
decision to innovate, innovation input and innovation output (Vokoun, 2018). A great company focuses on profit
and customer satisfaction.

Customer satisfaction is a term often used in marketing. Marketing is nowadays heavily influenced by the social
medias. It is important to know the risks associated with entering this environment, but also the benefits (Kucera
& Smolkova, 2022; Simionescu, 2021). Marketing is on of the core parts of every company. It is a measure of
how the products and services provided by the company meet or exceed customer expectations (Kraj¢ik, 2022).
Farris et al. (2010) define customer satisfaction as the number or percentage of the total number of customers
whose experience with a company, its products or its services exceeds the set satisfaction goals. Customers play
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an important role and are essential in maintaining the relevance of a product or service. In their work, Hill and
Alexander (2017) state that organizations of various types and sizes have been gradually realizing how important
customer satisfaction is. It is well known that retaining an existing customer is much less costly than acquiring a
new customer. There is a strong link between customer satisfaction, customer retention and profitability.
Customer satisfaction is becoming a key goal of many organizations. It is important to invest in improving
performance in areas that significantly contribute to customer satisfaction, such as quality and customer service
(Kos¢ et al. 2021). Customer satisfaction can come from benefits that the company offer to their customers. Most
customers own a loyalty card only because of a possible benefit or reward (Kalinova & Milova, 2022).

The customer is satisfied when the performance provided exceeds his expectations. However, if the customer
expects better performance than the one he was provided with, the customer is dissatisfied and does not enjoy the
service provided (Gejdos and Satanova 2011). The quality of the services provided is closely related to customer
satisfaction. Harvey and Green (1993) have already described quality as a relative term. Quality is relative as it
depends on the user's perspective and other circumstances. In this case, quality is a subjective concept because
every customer may perceive quality differently. The quality of services can be divided into physical (material
elements), social (image, reputation, reputation) and interactive (interaction of staff and customers as well as
customers themselves).

In order to measure the service quality, the SERVQUAL method comes at hand. The method is based on a model
of the expectancy-disconfirmation paradigm. This method was first published by Parasuraman et al. (1985) to
measure quality in the services sector. Although this method is widely used, a significant disadvantage of this
method is the problem with high customer expectations and at the same time a higher probability of a difference
between expectations and actual experience. Chowdhury et al. (2015) conducted their research on rail transport in
Bangladesh using the SERVQUAL method. The method consists of the following five dimensions: tangibles
(everything the customer sees and with which the customer comes into contact - appearance of amenities,
facilities, equipment, staff, etc.), reliability (ability to perform the promised service reliably and accurately),
responsiveness (willingness to help customers and provide fast services), assurance (knowledge and
understanding of employees, courtesy and their ability to inspire confidence) and empathy (striving for a sensitive
and individual approach). Satisfaction factors in public transport were broken down by the authors Linh and Sanh
(2016) into five categories. Transport (factors directly related to transport from the place of departure to the
destination, such as availability of ticketsn and interior cleanliness), timeliness (frequency of transport services),
information (various information available on transport services, etc.), professionalism (behavior and
communication style of staff) and staff attitudes (customer care).

According to Agarwal (2008), who worked on research on rail customer satisfaction in India, satisfaction factors
in public transport can be broken down into 6 categories, in particular behavior of the staff (friendly staff, quick
service, etc.), tangibles of the platform (platform cleanliness, vending machines for drinks and snhacks on the
platform, etc.), services on the train (e.g. train cleanliness, safety features on the train, up-to-date information
available on the train), train availability and tickets (number of trains, availability of tickets, etc.), basic services
on the platform (information system, seating, etc.) and the ticket office (number of ticket offices, opening hours of
the ticket offices, waiting time in line, etc.). In their research on public transport customer satisfaction in the
European Union, Minelgaite et al. (2020) divided customer satisfaction factors into four categories, namely
frequency and reliability, comfort and safety, ticket prices and amenities at stops and stations. The basic groups of
factors according to Le-Kldhn et al. (2014) include comfort, accessibility and usability, quality of service and
factors of price, information, usability and staff. Felleson and Friman (2012) consider the system (timetable),
safety and staff to be important factors in addition to comfort.
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Recently, the issue has been researched from various points of view, in particular by Park et al. (2022) who
focused on datamining on social media, Chauhan et al. (2021) and their research in the context of multimodal
transport HUBs (MMTH), Giiner (2018) measured the quality of public transport using a multi-criteria decision-
making technique, Kostiuk et al. (2021) compared the added value of public transport in EU countries in the pre-
pandemic period, Hybel and Mulalic (2022) assessed the relationship between transport and quality of life in
Denmark with similar research carried out by in the US market by Mattson et al. (2021).

3. Research objective and methodology

The research goal was to assess the significance of the relationships between selected analyzed variables of
satisfaction of passengers with the services provided by the national railway carrier of the Slovak Republic. To do
s0, three research hypotheses were formed:

H1: There is a statistically significant difference in the perception of the analyzed rail transport variables between
men and women.

H2: There is a statistically significant difference in the perception of the analyzed rail transport variables
depending on the availability of another mode of transport.

H3: The selected qualitative variables of satisfaction have a statistically significant impact on the overall
satisfaction with rail transport.

The dataset consisted of primary data collected using the questionnaire distributed in electronic form by the
CAWI method among railway passengers in the selected market. Data collection took place from February to
April 2022. The research sample consists of a total of 252 respondents, of which 135 are women and 117 are men.
The largest share of respondents falls in the age group of 19 to 29 years olds (108 respondents, almost 43% of all
respondents). 98.4% of respondents are in the productive age (15 to 64 years), the rest are respondents in the post-
productive age (65 and over). The youngest respondents are 16 years old, the oldest respondent is 69 years old. In
the context of social status, most respondents are employed - 121 respondents (48% of respondents). The second
largest category consists of students (almost 22% of respondents), the third largest group consists of entrepreneurs
and self-employed persons (more than 14% of respondents). Almost 16% of respondents are unemployed, parents
on parental or maternity leave and the smallest share is formed by pensioners.

The research made use of the tools of frequency statistics, correlation analysis and difference analysis for
statistical analysis. The data collection consisted of twenty-nine items, which were divided into six factors as
shown in Table 1. For each item, the respondent was able to express his level of satisfaction (the Likert scale).
The results were further processed by means of analysis of differences and relation, where, based on the analysis
of the sample, non-parametric tests were proved necessary.

Table 1. Factors affecting customer satisfaction

Analysed factor No. of items
Comfort 4
Tangibles
Quality of service
The staff
Ticket office services and price
Overall satisfaction

WO

Source: own elaboration
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Table 2 presents the analyzed variables, i.e. the factors that were used in the analysis. The first factor, comfort,
contains four items (cleanliness, safety, seat availability and vehicle space), the factor tangibles contains seven
items (modern amenities, availability of information, staff, availability of information, on-board catering facilities,
catering facilities at the station and stops and other station and platform amenities). The quality of service factor
contains six items (frequency of trains, additional services, timeliness of arrival and departure, reliability of trains,
internet connection and website). The staff factor contains four items (staff knowledge, staff behavior, quick
service, and conflict resolution). Ticket office services and the price consist of five items (ticket office opening
hours, ticket office waiting times, number of ticket offices, ticket purchasing process and ticket price). The last
factor, overall satisfaction, consists of three items and is constructed on the basis of an expanded overall
satisfaction factor (two additional items — likelihood of recommending railway transport to friends, future use of
railway transport and satisfaction with railway transport).

Table 2. Factor evaluation (5-point Likert scale)

Variables | Avg. | Median | Std.Dev
Comfort
Cleanliness 3.24 3 1.13
Safety 3.56 4 1.19
Seat availability 3.24 3 1.17
Vehicle space 3.16 3 1.13
Tangibles
Modern amenities 3.12 3 1.24
Information boards 3.66 4. 1.13
Polite staff 3.95 4 1.13
Staff availability 3.44 4 1.16
Catering on the train 3.28 3 1.13
Catering at the station 3.55 4 1.17
Station amenities 3.36 3 1.15
Quality of service
Train frequency 3.07 3 1.17
Additional services 3.20 3 1.04
Timeliness 2.79 3 1.15
Reliability of trains 2.94 3 1.15
Internet quality 2.56 2 1.25
Web 3.68 4 1.04
Staff
Knowledge 3.81 3 1.13
Behavior 3.81 4 1.19
Service and feedback 3.60 3 1.17
Conflict solving 3.61 3 1.13
Ticket office services and price
Opening hours 3.69 4 1.07
Waiting period 3.47 4 1.08
Number of ticket offices 3.54 4 1.10
Ticket purchasing process 4.13 4 1.09
Ticket price 3.54 4 1.32
Overall satisfaction
Recommendation 3.44 4 1.13
Future use 3.64 4 1.12
Overall satisfaction 3.54 4 1.13

Source: own elaboration
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The first of the established research hypotheses focused on the existence of a statistically significant difference in
the perception of the analyzed rail transport variables between men and women. At the baseline level, the largest
difference was observed for the comfort factor, where the difference reached the value of 13.01 (approximately
10.83% less value for women than for men). The smallest difference was observed for the staff factor, the
difference being 1.36 (approximately 1.20% lower for women than for men), with all average values being higher
for men than for women. Overall, the difference in the average values of the factors is low. To verify the
assumption that the sample has a normal distribution, the research made use of the Shapiro-Wilk test, which
showed a violation of normality at the significance level a = 0.05. It follows that the file does not have a normal
distribution. The set was subjected to a nonparametric Mann-Whitney U test the aim of which is to find a
statistically significant difference between 2 independent variables.

Table 3. Difference in the perception of factors — Mann Whitney U test

Comfort | Tangibles | Quality of Staff Ticket office Overall
service satisfaction
Mann-Whitney U 6085.000 | 5537.500 | 6110.500 6186.000 5901.000 5984.500
p-value 714 135 .755 875 456 .565

Source: own elaboration

Based on the results of the Mann Whitney U test presented in Table 3, it could be stated that there is no
statistically significant difference between men and women, because for each factor the p-value is higher than the
set significance level a = 0.05. Therefore, this hypothesis is refuted.

Table 4. Difference in the perception of factors — Kruskal Wallis test

Comfort | Tangibles | Quality of Staff Ticket office Overall
service satisfaction
Kruskal Wallis 1.356 0.520 0.608 1.130 1.510 1.321
p-value .508 771 .738 .568 470 517

Source: own elaboration

The aim of the second hypothesis was to find out whether there is a statistically significant difference in the
perception of the analyzed rail transport variables depending on the availability of another mode of transport.
Here, three groups were analyzed and compared. Due to the nature of the normality of the group, the Kruskal
Wallis test was applied. The results are presented in Table 4. Based on the results of the Kruskal Wallis test, it
could be said that there is no statistically significant difference between the groups of respondents, because for
each factor the p-value is higher than the set level of significance a = 0.05. Therefore, this hypothesis is refuted.

Table 5. Relationship of factors — Spearman’s coefficient

factor Comfort | Tangibles | Quality of Staff Ticket office
service
Comfort 1 733 .668 .602 .505
Tangibles .000 1 713 .651 .582
Quality of service .000 .000 1 .604 .535
The staff .000 .000 .000 1 .600
Ticket office and price .000 .000 .000 .000 1

Source: own elaboration
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The last hypothesis assessed the statistical significance of the relationship between selected qualitative variables
and overall satisfaction in the examined conditions. Due to the abnormal distribution of the set, the nonparametric
Spearman coefficient was applied. Table 5 shows the correlation coefficients (above the main diagonal) and the p-
values (below the main diagonal). A strong direct correlation was recorded between the factors of tangibles and
quality of services, the correlation coefficient reached 0.713, at a p-value of 0.000. The lowest dependence
between the two variables was recorded for the factors comfort and the ticket office and price. The correlation
coefficient reached the value of 0.505, with a p-value of 0.000 (lower value than the significance level a = 0.05).

Table 5. Relation to overall satisfaction — Spearman’s coefficient

factor Overall satisfaction
Corr. Coef p-value
Comfort .636 .000
Tangibles .703 .000
Quality of service .676 .000
The staff .638 .000
Ticket office services and price .651 .000

Source: own elaboration

With regard to the correlation between the major factors with the overall satisfaction factor, it was observed that
all the selected factors correlate with the factor of overall satisfaction, with the p-value of all the factors being less
than the significance level o = 0.05 as presented in Table 5. The strongest correlation was recorded between the
overall satisfaction factor and the tangibles factor, with the correlation coefficient reaching 0.703 (strong direct
correlation). The second strongest correlation coefficient was found between the factor overall satisfaction and the
factor quality of services, where the coefficient reached the value 0.676 (mean direct correlation). The weakest
correlation coefficient was found between the factor of overall satisfaction and comfort, where the coefficient
reached the value of 0.636 (mean direct correlation). All correlation coefficients reached a value greater than
0.600. Based on the obtained results, the statistical hypothesis of the existence of this correlation is accepted.

4. Discussion

The aim of this paper was to assess the significance of the relationships between the selected analyzed variables of
the satisfaction of railway passengers in the selected market. Based on the hypotheses we were able to confirm the
relationship between the factors of customer satisfaction with the transport and overall satisfaction, as well as the
relationship between the factors. This finding correlates with the research of Le-Klihn et al. (2014), which
focused on the correlation between public transport factors. Interestingly enough, Le-Kldhn’s research also did not
confirm a significant relationship between the characteristics of the respondent and the evaluation of selected
factors (in terms of characteristics shared by both studies). Minelgaite et al. (2020), whose research also focused
on public transport, examined the levels of satisfaction and its impact on the use of railway transport in the
countries of the European Union. Using regression analysis, the research arrived at a weak degree of negative
dependence between the factors and gender. As for the Slovak Republic, a weak but statistically significant
correlation between the frequency and reliability of trains, amenities at stations and the level of satisfaction was
observed. The significant correlation was confirmed by Felleson and Friman (2012) in their publication on the
satisfaction with public transport services. The publication claims that in order to improve the public transport, it
is not only necessary to increase the quantity of services provided, but it is also important to improve the quality
of services provided as it is the quality that is reflected in the overall assessment of customer satisfaction. The
research by Linh and Sanh (2016) focused on public transport in Vietnam, in particular vehicle comfort
(especially vehicle cleanliness) and timeliness (in our case, timeliness and frequency of trains), and found a
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correlation between gender and satisfaction assessment. Research on rail transport in India by Agarwal (2008),
which consisted of six satisfaction factors divided into 47 items plus the overall rail satisfaction factor, also
correlates with the hereunder findings, as it showed that quality of services and staff behavior have a clear impact
on the overall customer satisfaction in rail transport. Given the average evaluation of service quality factors
(significantly lower than average) and staff factor (higher than average), this finding is relevant for future research
on this issue.

Conclusions

Based on the above analysis and the previous survey of existing theoretical sources, it was possible to fulfill our
research goal, that aimed to assess the significance of the relationships between selected analyzed variables of
satisfaction of passengers with the services provided by the national railway carrier of the Slovak Republic. We
were able to verify the established hypotheses and determine their significance. The gender of respondents did not
prove to be a significant factor, however, the individual factors proved to be statistically significant. The
prevalence of respondents from the younger age group and thus the heavy focus on one market segment proved to
be a significant limitation of the research. Another limitation of the research was its focus on only one market, on
the basis of which we are not yet able to generalize the results outside the given geographical area, only to use
them as a basis for the formulation of future research plans. This research is therefore a partial source of findings
in the context of a broader perspective of the research plan dealing with the issue. However, these limitations open
up the possibilities of future research, where these aspects could be consolidated. The firther research could
include respondents from several markets and with a wider sample age interval. Another level of future research is
its extension to other factors that were not part of this research, as well as a partial examination of these factors
separately and more in depth. An interesting view is also possible factors comparisons between countries.
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