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Abstract

It is currently a pressing problem to identify quality not only
before the start of transportation and during it but also after the
end of transportation. Apparently, in the area of service provi-
sion in railway transport, it is important to take into account
the fact that customers’ requirements change over time, and
thus a new software approach is required. Therefore, this paper
is focused on the newest solution to monitoring process quality
applied to railway companies by using various types of appro-
priate software. This approach is particularly significant within
the whole transportation chain and also through division into
its single constituent stages. In comparison with previously
used methods, the established research methodology is unique,
universal, and applicable to various types of companies in the
context of the introduction of new trends in process-oriented
quality management. Consequently, it was supported by soft-
ware solutions using various quality areas defined within the
research and software support, namely through Business Pro-
cess Modelling Notation, Event-Driven Process Chain, and
Unified Modelling Language with links to brand-new software.
This focus, therefore, involves more than just knowing what
customer requirements are about, but understanding how it is
possible to accomplish quality targets and which operational
failure should be solved in the first place.
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1 Introduction

There is a need to explain the problem of quality in railway
transport. Goetsch and Davis’s definition of quality process is
applicable in the conditions of railway transport and means
that ‘acceptable levels of quality are not fixed, but change
with customers’ experiences and view of the transportation’
(Knowles, 2011). According to this claim, quality is defined
by the customer, and as such it will change over time, often
in unpredictable ways. It is associated with creating customer
value (Chesbrough et al., 2002). Due to this fact, a quality of
railway service should meet or exceed the whole range of cus-
tomer expectations. As a complex concept, quality can only be
addressed by the whole process, with railway management and
employees working together (David, 2013).

According to Brnjac et al. , a high level of quality is one of
the strategic factors in any plan for company health. As shown
by Chesbrough and Rosenbloom (Antony et al., 2002), view-
ing quality from a societal perspective within transport is sig-
nificant, because it includes customers, carriers, manufacturers,
and the community (UIRR, 2015).

If ‘quality’ is the end point, then ‘quality management’ is
the approach and process for getting there (Bianchi, 2001 and
Majercak et al., 2010 and Nedeliakova et al., 2013). Accord-
ingly, a railway company also needs to develop an appropriate
understanding of what this idea means in its conditions. In this
context, there is no simple definition that encapsulates the area;
instead, the railway company needs to recognise the key prin-
ciples that are midmost to the topic.

Fergusson and Ryan (Majerc¢akova, 2012 and Sujanova et al.,
2012) found that providing ‘value’ to customers needs to con-
sider how railway companies can improve processes. There are
numerous principles that are central to the practice of quality
management in railway transport, such as customer focus, peo-
ple focus, strategic focus, leadership, scientific focus, systems
thinking, and process focus (Jurkovic¢ et al., 2015 and Nedelia-
kova et al., 2015).

Process improvement in a railway company is not simply
about responding to problems, although this is necessary; it is
about proactively seeking to learn about customers, processes,
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and behaviors (Satanova et al., 2004). This relationship
between improvement upon existing practices and innovation
in developing new markets, processes, and practices has been
studied during the solved research.

The results of other studies, (Brnjac et al., 2010 and Klapita
et al., 2013 and Nedeliakova et al., 2014) have shown a higher
affinity of competitiveness in the transport market with innova-
tive trends in process-oriented quality management within rail-
way transport.

However, quality cannot be inspected in a product; it has
to be built into each process, which is the basic idea of this
research topic (Juran, 2015). The achievement of true success
lies in the ability to predict future trends and embrace them
successfully, rather than letting them affect business adversely.
This is also true in the case of transport (Nedeliakova et al.,
2014 and Zabaha et al., 1998). Adapting to change is particu-
larly difficult for transport with its long historical basis, assets
that last for decades, and the dominance of various means of
transport. Some kinds of transport tend to react slowly and
consequently lose their good position in the transport market
(Klementova, 2014).

Nowadays, the main approach generally focuses on pro-
cessing. In accordance with the above-mentioned facts, it is
essential to provide services within transport with integrated
planning and process organisation, which is the activity of
developing the products and processes required to meet cus-
tomers’ needs (Pfohl, 2008 and Vetrakova et al., 2013). It
involves a number of universal steps, as defined by Juran and
DeFeo (Brown, 1992 and Nedeliakova, 2015):

e define the customers,

e determine the customer needs,

* develop product and service features to meet the cus-

tomer needs,

» develop processes to deliver the product and service fea-

tures,

« transfer the resulting plans to operational personnel

(Brown, 1992).

As Juran intended and experience has shown, the term “uni-
versal” implies that the activities can be applied across any
organisation at various levels, so they are applicable to the
transportation chain (Coronado et al., 2002). As Drucker said,
strategic planning is the continuous process of making present
entreprencurial decisions systematically and with the greatest
knowledge of their futurity, organising systematically the efforts
needed to carry out these decisions and measuring the results
of these decisions against the expectations through organised,
systematic feedback (Knowles, 2011).

In this paper, we consider a particular need for efficient pro-
cess management through various quality management tools
with software support. These trends have been identified within
the research in cooperation with 12 European railway operators
(Nedeliakova, 2015).

2 Description of the methodology steps

For the needs within the frame of research, in collaboration
with foreign European railway companies, a methodology was
applied that takes into account the parameters of transportation by
linking the perception of service quality in ordinary and extraor-
dinary operations (Chong et al., 2011 and Sekulova et al., 2013).

2.1 Quality dimensions — two types of operations

The first step specifies the partial processes necessary during
the valuation of the service quality offered by a railway com-
pany, whereby two different dimensions of quality are distin-
guished:

 the routine dimension, which involves normal operation
without irregularity,

* the dimension of special conditions, which takes into
account failures caused by railway operators, infrastruc-
ture managers, or a third party (e.g. the public)(Nedelia-
kova et al., 2015).

Both are also possible to observe after the realisation of

transportation (Nedeliakova et al., 2014).

The routine dimension is typical of normal operations, when
the service is provided in normal conditions. At that time, the
expected process of transportation is followed, so this process
is known. The process of service provision is a routine matter
for employees and is standardised (Nedeliakova et al., 2015
and Pyzdek et al., 2013).

Customers expect the parameters of the dimension of spe-
cial conditions in special situations only (Poliak et al., 2014).
These situations may be caused by weaker performance, a mis-
take made by the transporter as the service provider, a mistake
caused by the manager of infrastructure, or exceptionalities
arising in connection with the need to provide unusual access
to a customer with unique requirements (Skrinjar et al., 2015).
This dimension simultaneously includes supplementary perfor-
mances in customer care, which the customer does not expect,
such as after completion of the transportation itself. Generally,
according to the research, the expectations of the customer
that his or her special requirements will be met quickly are
relatively low (Drucker, 1999 and Nedeliakova et al., 2014).
In that case, an opportunity arises for the transporter to exceed
the expectations and leave the impression of good quality and a
high degree of competence in solving problems, even after the
end of transportation.

2.2 Quality parameters and algorithm for process-
oriented quality management in railway companies
The second step of the methodology was focused on the defi-
nition of parameters (criteria) for normal operation and for spe-
cial conditions, and a new algorithm for process-oriented qual-
ity management was found and applied to railway companies
(Hudakova et al., 2015 and Nedeliakova et al., 2015).
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The selection of parameters within the frame of the research
markedly came from practical operation; experience with con-
tact with customers regarding their interests, requirements,
needs, and the factors that are attractive to them; observations
of the decisions about the utilisation of railway transport; and
the purpose-built unit structure in a formally organised railway
company (Nedeliakova et al., 2015).

The selection of parameters for ordinary and extraordinary
operations was realised within the frame of the research by con-
sidering the interconnection with their possibilities of assess-
ment by means of objective and subjective quality methods,
including Six Sigma methods, because the set of parameters is
varied, and some parameters are demanding in their qualifica-
tions (Nedeliakova et al., 2015 and Poliak et al., 2014).

For assessment, the resulting level of quality is necessary to
connect the results of the measuring and rating by both types of
methods (eventually with the use of a combination of several
methods) (Nedeliakova, 2015).

All these principles were based on a correctly defined goal of
quality in the transportation chain of railway transport, as well as
the expectations and needs of customers resulting from the research
conducted (Nedeliakova et al., 2014 and Youssef et al., 1996).

The selection of parameters was made in accordance with
the algorithm shown in Fig. 1. The figure documents the activi-
ties that were within the frame of the research conducted and
served for the identification of customers and the determination
of the needs of customers and processes, which are necessary
to be able to reach the required quality.

After detailed findings and searching, this scheme was used
as a so-called map of quality planning, because the quality
planning underway follows these systematic steps (Nedelia-
kové et al., 2014 and Poliak et al., 2014).

For the transportation chain, six basic parameters of quality
were defined in the research in six quality areas:

» Information = systematic provision of knowledge about
the system of railway transport, which assists in the reali-
sation of acts after the execution of transportation.

* Availability = scope of the process in terms of time, fre-
quency, geography, and suitability of railway operation
techniques.

» Reality = temporal, spatial, and informational security
of the phase after transportation, including ensuring the
intactness of the consignment after transportation.

» Flexibility = speed of handling complaints in the case of
additional customer requirements after transportation,
including exact invoicing of fees for transportation.

* Customer care = reinsurance of operations related to
unloading of consignment in the destination station, solving
the problems that arise after the end of the transportation.

* Understanding and knowledge of customers = help and
support customer needs, knowledge of customer needs

(Nedeliakova et al., 2015).

Trigger the pocesses in the

sesponaithe departments

Fig. 1 Methodology for process-oriented quality management with selected
areas of evaluation

This methodology allows the monitoring of process quality
provided throughout the transportation chain, thus encompass-
ing the quality before, during, and after the end of the trans-
portation.

2.3 Software support

The third step included the connection of previous steps into
software solutions using various quality areas defined within
the research and software support through Business Process
Modelling Notation (BPMN), Event-Driven Process Chain
(EPC), and Unified Modelling Language (UML) (Nedeliakova
et al., 2015). These approaches were fulfilled with band-new
software. Furthermore, their connection has significant ben-
efits, including:

* gaining a better understanding of the processes,

* making managers’ work easier,

* these software tools have never been used in railway

companies before,

» this research allowed the use of innovative trends to

obtain clearer management attitudes (Heidari et al., 2014
and Nedeliakova, 2015).

Figure 2 shows the fragment of the software support, includ-
ing the modelling of one of the processes using the BPMN
application. Figure 3 demonstrates the fragment of UML appli-
cation. The numerical abbreviations used in the pictures (e.g.
RP 03.05) are the code names of the processes (Hudakova et
al., 2015 and Nedeliakova et al., 2014).
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Fig. 2 The fragment of process modelling using the BPMN application, a part
of the process ‘Quality contract between railway operator and infrastructure
manager’. The partial process HP 01.10 included new quality parameters that
were established for routine operations and, on the other hand, for special op-
erations, which takes into account various failures, such as locomotive failure,
infrastructure failure, and personal failure (Nedeliakova, 2015).
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Fig. 3 The fragment of process modelling using the UML application, a part of
the same process ‘Quality contract between railway operator and infrastructure

manager’ that emphasises established quality parameters

3 Connection of software solutions

Improving quality in these areas is difficult in practice, as it
is subject to financial claims, access of the state, and the man-
agers of railway companies. To be able to proceed to improve
the quality, knowledge of the constraints that affect the quality
of services negatively is necessary (Nedeliakova et al., 2015).

Therefore, a connection of software solutions was launched,
namely connection of EPC, BPMN, and UML diagrams with
a new solution using a GUI. The above-mentioned diagrams
create the dynamic basis (dynamic models) for modelling qual-
ity processes, but it is most important to find all possible con-
straints through the connection of these diagrams to one data
application (Nedeliakova, 2015).

Simple steps to connect software solutions are as follows:

* Choose train, track, whole train route, quality criteria
(parameters), and operation failure,

* Go to dynamic models (diagrams) — automatically cre-
ate each diagram (select which is the easiest for users to
understand and best fits the description of routine or spe-
cial operations) according to defined quality parameters,

* Identify and analyse all constraints through each part of
transportation or within the whole chain with the help of
software,

* Assessment of all constraints using selected quality
methods,

» Communication through all participants in the transpor-
tation chain,

* Continual improvement using this software connection,
as shown in Fig. 4.

The final version of this application can be used for the

needs of passenger transport and freight transport (Nedelia-
kova, 2015).
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Fig. 4 The fragment of GUI
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This version was verified in the conditions of three railway
operators, but it is applicable to the whole transportation chain
and in accordance with the specific conditions in different com-
panies; nevertheless, it is difficult to fulfil data connected with
a whole company, so the database should be filled continuously
(Nedeliakova, 2015). After these activities, the methodology
becomes convenient and comprehensible for users. The meth-
odology was created for managers of railway companies and
dispatchers, and it allowed monitoring of constraints and opti-
misation of processes.

4 Conclusions

Well planned and executed process-oriented management,
including follow-up actions, can deliver significant benefits,
such as gaining data on what has been achieved and what still
needs to be done, thus enabling managers to prioritise action
based on facts and identified needs (Knowles, 2011). Finally,
the methodology is a practical tool for driving continuous
improvement and data on improvements over time for an objec-
tive review of progress (Drucker, 1999). Providing a common
innovative approach to use all departments of a railway com-
pany and on all sites accordingly methodology minimising the
effort needed to develop assessment methods at different sites
(Knowles, 2011).

The research revealed that the biggest problems occur in
technical securing within the evaluated services, but they are
also related to insufficient equipment or insufficient conditions
and the number of certain types of wagons (Nedeliakova, 2015).

These problems interfere with the phase of the transportation
chain after the end of the transportation and play an important
role in normal and extraordinary operations. A suitably chosen
methodology for identifying the level of quality of transporta-
tion services must meet the requirements in the transportation
market and, in specific examples, those of the selected stations
and track sections in order to provide relevant results (Nedelia-
kova, 2015).

In addition, the benefit of the research is a newly created
methodology, with exact definitions and detailed quality char-
acteristics designed for the management of railway companies.

In essence, it was created to be universal and therefore with
the possibility of application to the whole transportation chain
and in accordance with the specific conditions in different
companies.
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