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A B S T R A C T
The current competitive environment is only favourable to those companies that can 
cope with changes and use them to their advantage. The innovation of business 
processes is required to improve financial performance. Scientific works have not yet 
offered an effective solution to the monitoring of the impact made by process 
reengineering on corporate financial results. This work presents the case of a business 
process reengineering in a particular company to improve its performance. The results 
of implemented reengineering are analysed from the point of view of the impact made 
on the financial situation of the company. The paper aims to demonstrate the 
implementation of reengineering and evaluate its impact on the financial standing of  
a company and its performance. The practical application of reengineering was made 
according to Hammer and Champy methodology, which is based on the analysis of 
production processes in the company, the implementation of selected reengineered 
production processes and the evaluation of the reengineering impact on the corporate 
financial situation and performance. During the evaluation, the selected indicators of 
financial performance, activity indicators, the indebtedness indicator, business 
performance indicators as a cash flow to measure financial flows and the economic 
value-added (indicator EVA) were calculated and analysed. Subsequent to financial 
analyses and based on the selected indicators, the authors concluded that the 
implemented reengineering of the production process increased the performance and 
value of the company, which had a positive impact on the company’s financial situation. 
The funds spent on the proper implementation of the reengineering steps were 
effectively used, and the reengineering process was also timed. This contribution to 
the body of theoretic knowledge links the implementation of reengineering and the 
part of the financial analysis, which is related to the preparation, implementation and 
reengineering results.
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Introduction

Processes exist in every organisation and are 
managed in different ways. Process management 
applies to repeated and the same processes. On the 
other hand, project management is used for unique 
processes, such as, for example, the process for the 
implementation of a new information system. An 
organisation, enterprise or company is an organised 

set of processes and activities arranged in a sequence. 
Efficient and effective process management is 
required to achieve a set of goals. The analysis, under-
standing, management and improvement of processes 
as well as their performance have become a daily job 
of all employees of an organisation and, especially, 
managers. The current approach to business manage-
ment focuses on the improvement of business pro-
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cesses. Therefore, companies are increasingly shifting 
their attention to the performance of internal busi-
ness processes to improve corporate performance 
(Sujová et al., 2016). Production has a decisive influ-
ence on the operation of a company, its position in 
the market and the competitiveness of the manufac-
tured products. Effective manufacturing processes 
are, therefore, essential for financial performance. 
Several options are available for the improvement of 
processes, but two approaches are considered the 
main, namely, process optimisation as continuous 
improvement and radical change through reengi-
neering.

Companies use reengineering in the case of inef-
fective processes and when in need of a radical 
change. According to this approach, a company needs 
to focus on key processes with high added value and 
eliminate insignificant minor processes with minimal 
added value. Reorganised key processes lead to 
smooth operation and elimination of bottlenecks, 
which should have a positive impact on business 
performance and, consequently, on the company’s 
financial standing.

Process reengineering is a methodology devel-
oped by Hammer and Champy (2000) and modified 
by many other authors. However, insufficient infor-
mation is available in the case of economically effec-
tive reengineering of processes. This is one of the 
reasons why companies are afraid of radical changes 
and redesign of processes. Most scientific works and 
research focus on the reengineering methodology 
and anticipated effects. However, no solution has 
been offered yet for linking the implementation part 
of reengineering and the monitoring of its impact on 
the financial results of the company. Consequently, 
the authors of this article decided to focus on the 
economic impacts of process reengineering using one 
case in a chosen company.

The paper aims to demonstrate the implementa-
tion process of a production process reengineering 
and to pinpoint its impact on financial results and 
performance of the company through an analysis of 
traditional and modern financial indicators.

The first section of the paper is dedicated to the 
review of the literature regarding the issues of reengi-
neering and financial analysis. The second part 
describes the methodology of the work, and the third 
part presents the achieved results, which are then 
discussed in the fourth part. At the end of the article, 
conclusions are offered. 

 

1. Literature review

In their definitions of a process, Ciencala (2011), 
Grasseová et al. (2008), Svozilová (2011), Mar-
cineková and Sujová (2015) indicated that it must 
have inputs and outputs, logical continuity, added 
value, an internal or external customer, a process 
owner and must be repeatable and measurable.

A process is closely related to process manage-
ment, which has been defined by various authors. 
Business Process Management is a scientific discipline 
that explains how work is performed in businesses or 
organisations to ensure consistent outputs and to take 
advantage of opportunities brought by improved 
procedures and processes (Homzová, 2012).

Gejdoš (2006), Závadský and Kovaľová (2011), 
Papulová et al. (2014), Sujová and Čierna (2018) 
agreed that process-driven organisations are cus-
tomer-centred and, therefore, thy create higher value 
for the customer, focus on process management 
through analyses and metrics, use concepts, methods 
and approaches to improve processes as well as opti-
mise and model them to make more radical changes 
and improve their performance.

Various authors (Řepa, 2007; Hammer and 
Champy, 2000; Manganelli and Klein, 1994; Daven-
port, 1993) agree that reengineering as a permanent 
process improvement must be a part of a corporate 
strategy to help companies achieve leading positions 
on local or global markets. The greatest possible effi-
ciency of a system can only be achieved by optimising 
each subsystem operating within its framework 
(Suchánek et al., 2015). In process reengineering, the 
emphasis is on making business processes as simple 
and economical as feasible, and servicing a customer 
order in the shortest possible time (Rašner and 
Rajnoha, 2006).

There is a number of reengineering methodolo-
gies that differ in scope, focus, and also practical and 
theoretical orientation. Řepa (2007) and Kovář et al. 
(2007) suggest that in addition to the selected meth-
odologies listed in Tab. 1, there is another DoD 
methodology that was developed for the radical cost 
reduction, called Aris, which does not have a defined 
procedure, but provides a number of perspectives and 
tools to model individual aspects of the business 
existence, the PPP (Participatory Processes Prototyp-
ing) methodology combining new methods with tra-
ditional and supporting interconnected development 
of processes, technology and human potential.
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BPR (Business Process Reengineering) is defined 
as the fundamental rethinking and radical redesign of 
business processes to achieve dramatic improvements 
in critical, contemporary measures of performance, 
such as cost, quality, and service. In fact, a BPR effort 
changes practically everything in the organisation, 
including people, jobs, managers and values, because 
these aspects are linked together (Hammer and 
Champy, 2000).

Tab. 1. Comparison of selected process reengineering methods

PROCEDURE
METHODOLOGY  

BY HAMMER  
AND CHAMPY

METHODOLOGY  
BY DAVENPORT

METHODOLOGY  
BY MANGANELLI 

AND KLEIN

METHODOLOGY  
BY KODAK

Project preparation

Introduction
to reengineering Vision and goals Preparation of project

Initiation of a project
Identification of busi-
ness processes

Identification of busi-
ness processes

Identification of
projectChoosing business pro-

cesses for reengineering

Process reconstruction

Knowledge of selected 
business processes

Knowledge and mea-
surement of processes Vision Knowledge of processes

Redesign of selected 
business processes

Information technolo-
gies

Redesign
- technical
- personnel

Design of new processes

Implementation Implementation of new 
business processes

Prototyping processes
Transformation

Transformation of the 
business 

Implementation pro-
cesses Change management

Every change should be evaluated from an eco-
nomic and financial points of view. Varcholová et al. 
(2007), Brealey (2000), Ručková (2010), Dubovická 
(2007), Neumaierová and Neumaier (2002), Mařík 
and Maříková (2005), Kotulič et al. (2010), Knápková 
et al. (2013), Hajdúchová (2000, 2011), Zalai et al. 
(2010), Tóthová et al. (2012) agree that financial 
indicators allow for a rapid and inexpensive picture of 
the company’s financial performance. Evans (2018) 

Tab. 2. Six phases of the Hammer and Champy methodology

PHASE OBJECTIVE

Introduction into business  
reengineering

The “case for action” is a description of the organisation’s business problem and current situa-
tion; it justifies the need for change. The “vision statement” describes how the organisation is 
going to operate and outlines the kind of results it must achieve. The top management should 
inform other employees about the visions

Identification of business  
processes

In this step, the most important business processes are identified and are described from a 
global perspective using a set of process maps. Process maps give a picture of the workflows 
through the company. The output of this phase is a number of process maps reflecting how 
these high-level processes interact within the company and in relation to the outside world

Selection of business processes

Candidates for reengineering are the most problematic processes, those with great impact on 
customers, processes with more chances to be successfully re-engineered or processes that 
contribute to the organisation’s objectives. According to an organisation’s strategic objectives, 
more criteria could be defined for selecting processes for redesign, such as increased customer 
value

Understanding of selected  
business process

The reengineering team needs to gain a better understanding of the existing selected pro-
cesses. The objective is the provision of a high-level view of the process under consideration, 
for the team members to have the intuition and insight required to create a totally new and 
superior design

Redesign of the selected business 
processes

This is the most creative phase of the methodology because new rules and new ways of work 
should be invented. Imagination and inductive thinking should characterise this phase. Rede-
signing a process is not algorithmic or routine

Implementation of redesigned 
business processes

The last phase covers the implementation phase of the BPR project. Hammer and Champy 
believe that the success of the implementation depends on whether the five previous phases 
have been properly performed

Source: elaborated by the authors according to (Hammer and Champy, 2000).
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points to the fact that a favourable financial result in 
the profit indicator may not necessarily mean opera-
tional efficiency evaluated by ratio indicators. The 
analysis of financial performance development can be 
made on the basis of financial ratio indicators and 
enable the prediction of future performance 
(Kiseľáková et al., 2018). Most authors recommend 
the ratio indicators for profitability analysis, activity 
indicators, indebtedness indicators, cash flow indica-
tors, market value indicators of the enterprise, and 
the economic value-added (EVA) indicator. 

2.  Research methods

Based on the study of theoretical knowledge,  
a manufacturing company was recommended the 
methodology of process reengineering according to 
Hammer and Champy (2000). In the company, the 
methodology was practically implemented in the 
production process. The methodology had six phases, 
which are described in Tab. 2.

The evaluation phase was aimed at assessing the 
impact of the implemented reengineering solution 
through financial and economic indicators. Based on 
the recommendations of most authors, the analysis 
used profitability ratios, activity indicators, indebted-
ness indicators, performance indicators, market value 
indicators of the enterprise, and the economic value-
added indicator EVA.

Profitability ratios are a form of expression of the 
resource efficiency that serves as the main criterion 
for capital allocation in a market economy. This 
includes, in particular, the following indicators (Zalai 
et al. 2010; Hajdúchová, 2000):

Return on assets ROA, which expresses the over-
all efficiency of the company, its production power. 
The following formula is used to calculate the 
return on assets:

(1)𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 = 𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁 𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝑁𝑁𝑁𝑁
𝑇𝑇𝑇𝑇𝐼𝐼𝐼𝐼𝑁𝑁𝑁𝑁𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 𝑇𝑇𝑇𝑇𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑎𝑎𝑎𝑎

 (1) 
 

𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 = 𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁 𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝑁𝑁𝑁𝑁
𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝑁𝑁𝑁𝑁𝐸𝐸𝐸𝐸

 (2) 

 
𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 = 𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁 𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝑁𝑁𝑁𝑁

𝐹𝐹𝐹𝐹𝐸𝐸𝐸𝐸𝐹𝐹𝐹𝐹𝑁𝑁𝑁𝑁𝐹𝐹𝐹𝐹  𝐴𝐴𝐴𝐴𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑎𝑎𝑎𝑎+𝑊𝑊𝑊𝑊𝐼𝐼𝐼𝐼𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝐸𝐸𝐸𝐸𝐼𝐼𝐼𝐼𝑊𝑊𝑊𝑊 𝐶𝐶𝐶𝐶𝑇𝑇𝑇𝑇𝐶𝐶𝐶𝐶𝐸𝐸𝐸𝐸𝑁𝑁𝑁𝑁𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇
  (3) 

 
𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 = 𝑃𝑃𝑃𝑃𝑊𝑊𝑊𝑊𝐼𝐼𝐼𝐼𝑃𝑃𝑃𝑃𝐸𝐸𝐸𝐸𝑁𝑁𝑁𝑁

𝑆𝑆𝑆𝑆ℎ𝑇𝑇𝑇𝑇𝑊𝑊𝑊𝑊𝑁𝑁𝑁𝑁 𝐶𝐶𝐶𝐶𝑇𝑇𝑇𝑇𝐶𝐶𝐶𝐶𝐸𝐸𝐸𝐸𝑁𝑁𝑁𝑁𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇
 (4) 

 
ROS = 𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐼𝐼𝐼𝐼𝑇𝑇𝑇𝑇 (𝐸𝐸𝐸𝐸𝐴𝐴𝐴𝐴𝑇𝑇𝑇𝑇) 

𝑅𝑅𝑅𝑅𝑁𝑁𝑁𝑁𝑅𝑅𝑅𝑅𝑁𝑁𝑁𝑁𝐼𝐼𝐼𝐼𝐸𝐸𝐸𝐸𝑁𝑁𝑁𝑁
 (5) 

 
OPM = 𝑂𝑂𝑂𝑂𝐶𝐶𝐶𝐶𝑁𝑁𝑁𝑁𝑊𝑊𝑊𝑊𝑇𝑇𝑇𝑇𝑁𝑁𝑁𝑁𝐸𝐸𝐸𝐸𝐼𝐼𝐼𝐼𝑊𝑊𝑊𝑊 𝐶𝐶𝐶𝐶𝑊𝑊𝑊𝑊𝐼𝐼𝐼𝐼𝑃𝑃𝑃𝑃𝐸𝐸𝐸𝐸𝑁𝑁𝑁𝑁 𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐼𝐼𝐼𝐼𝑇𝑇𝑇𝑇 (𝐸𝐸𝐸𝐸𝐴𝐴𝐴𝐴𝑇𝑇𝑇𝑇) 

𝑅𝑅𝑅𝑅𝑁𝑁𝑁𝑁𝑅𝑅𝑅𝑅𝑁𝑁𝑁𝑁𝐼𝐼𝐼𝐼𝐸𝐸𝐸𝐸𝑁𝑁𝑁𝑁
 𝑥𝑥𝑥𝑥 100 (%) (6) 

 
𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 𝑅𝑅𝑅𝑅𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝑇𝑇𝑇𝑇𝐴𝐴𝐴𝐴 𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝐴𝐴𝐴𝐴𝑇𝑇𝑇𝑇 𝑅𝑅𝑅𝑅𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑅𝑅𝑅𝑅𝑇𝑇𝑇𝑇 = 𝑇𝑇𝑇𝑇𝐼𝐼𝐼𝐼𝑁𝑁𝑁𝑁𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 𝑇𝑇𝑇𝑇𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑎𝑎𝑎𝑎

𝑆𝑆𝑆𝑆𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑁𝑁𝑁𝑁𝑎𝑎𝑎𝑎
 𝑥𝑥𝑥𝑥 365 (7) 

 
𝐼𝐼𝐼𝐼𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝐴𝐴𝐴𝐴𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝐼𝐼𝐼𝐼 𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝐴𝐴𝐴𝐴𝑇𝑇𝑇𝑇 𝑅𝑅𝑅𝑅𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑅𝑅𝑅𝑅𝑇𝑇𝑇𝑇 = 𝑆𝑆𝑆𝑆𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑁𝑁𝑁𝑁𝑎𝑎𝑎𝑎

𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝑅𝑅𝑅𝑅𝑁𝑁𝑁𝑁𝐼𝐼𝐼𝐼𝑁𝑁𝑁𝑁𝐼𝐼𝐼𝐼𝑊𝑊𝑊𝑊𝐸𝐸𝐸𝐸
  (8) 

 
𝑅𝑅𝑅𝑅𝑇𝑇𝑇𝑇𝐴𝐴𝐴𝐴𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 𝑅𝑅𝑅𝑅𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝐴𝐴𝐴𝐴𝐶𝐶𝐶𝐶𝑇𝑇𝑇𝑇𝑅𝑅𝑅𝑅𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 𝑃𝑃𝑃𝑃𝐴𝐴𝐴𝐴𝑇𝑇𝑇𝑇𝑅𝑅𝑅𝑅𝑇𝑇𝑇𝑇𝑃𝑃𝑃𝑃 = 𝐷𝐷𝐷𝐷𝑇𝑇𝑇𝑇𝐸𝐸𝐸𝐸𝑇𝑇𝑇𝑇𝐸𝐸𝐸𝐸 𝑊𝑊𝑊𝑊𝑁𝑁𝑁𝑁𝐼𝐼𝐼𝐼𝑁𝑁𝑁𝑁𝐸𝐸𝐸𝐸𝑅𝑅𝑅𝑅𝑇𝑇𝑇𝑇𝑟𝑟𝑟𝑟𝑇𝑇𝑇𝑇𝑁𝑁𝑁𝑁𝑎𝑎𝑎𝑎

𝑆𝑆𝑆𝑆𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑁𝑁𝑁𝑁𝑎𝑎𝑎𝑎/365
 (9) 
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Return on net assets RONA, which is calculated 
by dividing the company’s net income in a given 
period by the total value of both — its fixed assets and 
its working capital. An increase in RONA indicates 
higher levels of profitability. RONA is calculated 
similarly to the ROA metric. Unlike ROA, RONA 
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𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 = 𝑃𝑃𝑃𝑃𝑊𝑊𝑊𝑊𝐼𝐼𝐼𝐼𝑃𝑃𝑃𝑃𝐸𝐸𝐸𝐸𝑁𝑁𝑁𝑁
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𝐼𝐼𝐼𝐼𝑜𝑜𝑜𝑜𝐼𝐼𝐼𝐼 𝐼𝐼𝐼𝐼𝑇𝑇𝑇𝑇𝐶𝐶𝐶𝐶𝐸𝐸𝐸𝐸𝑁𝑁𝑁𝑁𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇
 (13) 

 
𝑅𝑅𝑅𝑅𝐸𝐸𝐸𝐸𝑅𝑅𝑅𝑅 = 𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑃𝑃𝑃𝑃𝑅𝑅𝑅𝑅𝑇𝑇𝑇𝑇 −𝑊𝑊𝑊𝑊𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 ∗ 𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 (14) 

 

Return on sales ROS, which is a ratio widely used 
to evaluate the entity’s operating performance. ROS 
indicates how much profit an entity makes after pay-
ing for variable costs of production, such as wages, 
raw materials, etc. (but before interest and tax). It is 
the return achieved from standard operations and 
does not include unique or one-off transactions. This 
indicator encompasses the profit margin aspect. ROS 
is usually expressed as follows:

(5)

𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 = 𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁 𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝑁𝑁𝑁𝑁
𝑇𝑇𝑇𝑇𝐼𝐼𝐼𝐼𝑁𝑁𝑁𝑁𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 𝑇𝑇𝑇𝑇𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑎𝑎𝑎𝑎

 (1) 
 

𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 = 𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁 𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝑁𝑁𝑁𝑁
𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝑁𝑁𝑁𝑁𝐸𝐸𝐸𝐸

 (2) 

 
𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 = 𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁 𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝑁𝑁𝑁𝑁

𝐹𝐹𝐹𝐹𝐸𝐸𝐸𝐸𝐹𝐹𝐹𝐹𝑁𝑁𝑁𝑁𝐹𝐹𝐹𝐹  𝐴𝐴𝐴𝐴𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑎𝑎𝑎𝑎+𝑊𝑊𝑊𝑊𝐼𝐼𝐼𝐼𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝐸𝐸𝐸𝐸𝐼𝐼𝐼𝐼𝑊𝑊𝑊𝑊 𝐶𝐶𝐶𝐶𝑇𝑇𝑇𝑇𝐶𝐶𝐶𝐶𝐸𝐸𝐸𝐸𝑁𝑁𝑁𝑁𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇
  (3) 

 
𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 = 𝑃𝑃𝑃𝑃𝑊𝑊𝑊𝑊𝐼𝐼𝐼𝐼𝑃𝑃𝑃𝑃𝐸𝐸𝐸𝐸𝑁𝑁𝑁𝑁

𝑆𝑆𝑆𝑆ℎ𝑇𝑇𝑇𝑇𝑊𝑊𝑊𝑊𝑁𝑁𝑁𝑁 𝐶𝐶𝐶𝐶𝑇𝑇𝑇𝑇𝐶𝐶𝐶𝐶𝐸𝐸𝐸𝐸𝑁𝑁𝑁𝑁𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇
 (4) 

 
ROS = 𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐼𝐼𝐼𝐼𝑇𝑇𝑇𝑇 (𝐸𝐸𝐸𝐸𝐴𝐴𝐴𝐴𝑇𝑇𝑇𝑇) 

𝑅𝑅𝑅𝑅𝑁𝑁𝑁𝑁𝑅𝑅𝑅𝑅𝑁𝑁𝑁𝑁𝐼𝐼𝐼𝐼𝐸𝐸𝐸𝐸𝑁𝑁𝑁𝑁
 (5) 

 
OPM = 𝑂𝑂𝑂𝑂𝐶𝐶𝐶𝐶𝑁𝑁𝑁𝑁𝑊𝑊𝑊𝑊𝑇𝑇𝑇𝑇𝑁𝑁𝑁𝑁𝐸𝐸𝐸𝐸𝐼𝐼𝐼𝐼𝑊𝑊𝑊𝑊 𝐶𝐶𝐶𝐶𝑊𝑊𝑊𝑊𝐼𝐼𝐼𝐼𝑃𝑃𝑃𝑃𝐸𝐸𝐸𝐸𝑁𝑁𝑁𝑁 𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐼𝐼𝐼𝐼𝑇𝑇𝑇𝑇 (𝐸𝐸𝐸𝐸𝐴𝐴𝐴𝐴𝑇𝑇𝑇𝑇) 

𝑅𝑅𝑅𝑅𝑁𝑁𝑁𝑁𝑅𝑅𝑅𝑅𝑁𝑁𝑁𝑁𝐼𝐼𝐼𝐼𝐸𝐸𝐸𝐸𝑁𝑁𝑁𝑁
 𝑥𝑥𝑥𝑥 100 (%) (6) 

 
𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 𝑅𝑅𝑅𝑅𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝑇𝑇𝑇𝑇𝐴𝐴𝐴𝐴 𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝐴𝐴𝐴𝐴𝑇𝑇𝑇𝑇 𝑅𝑅𝑅𝑅𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑅𝑅𝑅𝑅𝑇𝑇𝑇𝑇 = 𝑇𝑇𝑇𝑇𝐼𝐼𝐼𝐼𝑁𝑁𝑁𝑁𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 𝑇𝑇𝑇𝑇𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑎𝑎𝑎𝑎

𝑆𝑆𝑆𝑆𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑁𝑁𝑁𝑁𝑎𝑎𝑎𝑎
 𝑥𝑥𝑥𝑥 365 (7) 

 
𝐼𝐼𝐼𝐼𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝐴𝐴𝐴𝐴𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝐼𝐼𝐼𝐼 𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝐴𝐴𝐴𝐴𝑇𝑇𝑇𝑇 𝑅𝑅𝑅𝑅𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑅𝑅𝑅𝑅𝑇𝑇𝑇𝑇 = 𝑆𝑆𝑆𝑆𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑁𝑁𝑁𝑁𝑎𝑎𝑎𝑎

𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝑅𝑅𝑅𝑅𝑁𝑁𝑁𝑁𝐼𝐼𝐼𝐼𝑁𝑁𝑁𝑁𝐼𝐼𝐼𝐼𝑊𝑊𝑊𝑊𝐸𝐸𝐸𝐸
  (8) 

 
𝑅𝑅𝑅𝑅𝑇𝑇𝑇𝑇𝐴𝐴𝐴𝐴𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 𝑅𝑅𝑅𝑅𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝐴𝐴𝐴𝐴𝐶𝐶𝐶𝐶𝑇𝑇𝑇𝑇𝑅𝑅𝑅𝑅𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 𝑃𝑃𝑃𝑃𝐴𝐴𝐴𝐴𝑇𝑇𝑇𝑇𝑅𝑅𝑅𝑅𝑇𝑇𝑇𝑇𝑃𝑃𝑃𝑃 = 𝐷𝐷𝐷𝐷𝑇𝑇𝑇𝑇𝐸𝐸𝐸𝐸𝑇𝑇𝑇𝑇𝐸𝐸𝐸𝐸 𝑊𝑊𝑊𝑊𝑁𝑁𝑁𝑁𝐼𝐼𝐼𝐼𝑁𝑁𝑁𝑁𝐸𝐸𝐸𝐸𝑅𝑅𝑅𝑅𝑇𝑇𝑇𝑇𝑟𝑟𝑟𝑟𝑇𝑇𝑇𝑇𝑁𝑁𝑁𝑁𝑎𝑎𝑎𝑎

𝑆𝑆𝑆𝑆𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑁𝑁𝑁𝑁𝑎𝑎𝑎𝑎/365
 (9) 

 
𝑅𝑅𝑅𝑅𝑇𝑇𝑇𝑇𝐴𝐴𝐴𝐴𝑃𝑃𝑃𝑃𝑅𝑅𝑅𝑅𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇´𝐴𝐴𝐴𝐴 𝑝𝑝𝑝𝑝𝑇𝑇𝑇𝑇𝐼𝐼𝐼𝐼𝑝𝑝𝑝𝑝𝐴𝐴𝐴𝐴𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 𝑝𝑝𝑝𝑝𝐴𝐴𝐴𝐴𝑇𝑇𝑇𝑇𝑅𝑅𝑅𝑅𝑇𝑇𝑇𝑇𝑃𝑃𝑃𝑃 = 𝐷𝐷𝐷𝐷𝑇𝑇𝑇𝑇𝐸𝐸𝐸𝐸𝑇𝑇𝑇𝑇𝐸𝐸𝐸𝐸 𝐼𝐼𝐼𝐼𝑟𝑟𝑟𝑟𝑇𝑇𝑇𝑇𝐸𝐸𝐸𝐸𝑊𝑊𝑊𝑊𝑇𝑇𝑇𝑇𝑁𝑁𝑁𝑁𝐸𝐸𝐸𝐸𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼

𝑆𝑆𝑆𝑆𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑁𝑁𝑁𝑁𝑎𝑎𝑎𝑎/365
  (10) 

 
𝐷𝐷𝐷𝐷𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝑇𝑇𝑇𝑇𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 𝑇𝑇𝑇𝑇𝑜𝑜𝑜𝑜 𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝑇𝑇𝑇𝑇𝑜𝑜𝑜𝑜 − 𝑜𝑜𝑜𝑜𝑅𝑅𝑅𝑅𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝐶𝐶𝐶𝐶𝑅𝑅𝑅𝑅𝐶𝐶𝐶𝐶𝑇𝑇𝑇𝑇𝐴𝐴𝐴𝐴 = 𝐼𝐼𝐼𝐼𝑜𝑜𝑜𝑜𝐼𝐼𝐼𝐼 𝐼𝐼𝐼𝐼𝑇𝑇𝑇𝑇𝐶𝐶𝐶𝐶𝐸𝐸𝐸𝐸𝑁𝑁𝑁𝑁𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇

𝑁𝑁𝑁𝑁𝐼𝐼𝐼𝐼𝑁𝑁𝑁𝑁𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 𝐼𝐼𝐼𝐼𝑇𝑇𝑇𝑇𝐶𝐶𝐶𝐶𝐸𝐸𝐸𝐸𝑁𝑁𝑁𝑁𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 
 𝑥𝑥𝑥𝑥 100 %  (11) 

 
Total indebtedness = 𝑃𝑃𝑃𝑃𝐼𝐼𝐼𝐼𝑊𝑊𝑊𝑊𝑁𝑁𝑁𝑁𝐸𝐸𝐸𝐸𝑊𝑊𝑊𝑊𝐼𝐼𝐼𝐼 𝐼𝐼𝐼𝐼𝑇𝑇𝑇𝑇𝐶𝐶𝐶𝐶𝐸𝐸𝐸𝐸𝑁𝑁𝑁𝑁𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇

𝑁𝑁𝑁𝑁𝐼𝐼𝐼𝐼𝑁𝑁𝑁𝑁𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 𝐼𝐼𝐼𝐼𝑇𝑇𝑇𝑇𝐶𝐶𝐶𝐶𝐸𝐸𝐸𝐸𝑁𝑁𝑁𝑁𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇
 𝑥𝑥𝑥𝑥 100 % (12) 

 
𝐹𝐹𝐹𝐹𝑅𝑅𝑅𝑅𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝐶𝐶𝐶𝐶𝑅𝑅𝑅𝑅𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 𝑇𝑇𝑇𝑇𝐴𝐴𝐴𝐴𝑇𝑇𝑇𝑇𝐴𝐴𝐴𝐴𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 = 𝑃𝑃𝑃𝑃𝐼𝐼𝐼𝐼𝑊𝑊𝑊𝑊𝑁𝑁𝑁𝑁𝐸𝐸𝐸𝐸𝑊𝑊𝑊𝑊𝐼𝐼𝐼𝐼 𝐼𝐼𝐼𝐼𝑇𝑇𝑇𝑇𝐶𝐶𝐶𝐶𝐸𝐸𝐸𝐸𝑁𝑁𝑁𝑁𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇

𝐼𝐼𝐼𝐼𝑜𝑜𝑜𝑜𝐼𝐼𝐼𝐼 𝐼𝐼𝐼𝐼𝑇𝑇𝑇𝑇𝐶𝐶𝐶𝐶𝐸𝐸𝐸𝐸𝑁𝑁𝑁𝑁𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇
 (13) 

 
𝑅𝑅𝑅𝑅𝐸𝐸𝐸𝐸𝑅𝑅𝑅𝑅 = 𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑃𝑃𝑃𝑃𝑅𝑅𝑅𝑅𝑇𝑇𝑇𝑇 −𝑊𝑊𝑊𝑊𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 ∗ 𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 (14) 

 

Profit margin (PM), which is one of the most 
widely used profitability ratios and helps understand 
the relative profitability. It represents the percentage 
of sales turned into profits. Margins are computed 
from gross profit, operating profit or net profit. All 
three profit margins are calculated as the profit figure 
divided by revenue and multiplying by 100 (Berg et 
al., 2018). Operating profit margins correspond to 
ROS in percentage expression and the formula for 
calculation is as follows:

(6)

𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 = 𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁 𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝑁𝑁𝑁𝑁
𝑇𝑇𝑇𝑇𝐼𝐼𝐼𝐼𝑁𝑁𝑁𝑁𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 𝑇𝑇𝑇𝑇𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑎𝑎𝑎𝑎

 (1) 
 

𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 = 𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁 𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝑁𝑁𝑁𝑁
𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝑁𝑁𝑁𝑁𝐸𝐸𝐸𝐸

 (2) 

 
𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 = 𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁 𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝑁𝑁𝑁𝑁

𝐹𝐹𝐹𝐹𝐸𝐸𝐸𝐸𝐹𝐹𝐹𝐹𝑁𝑁𝑁𝑁𝐹𝐹𝐹𝐹  𝐴𝐴𝐴𝐴𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑎𝑎𝑎𝑎+𝑊𝑊𝑊𝑊𝐼𝐼𝐼𝐼𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝐸𝐸𝐸𝐸𝐼𝐼𝐼𝐼𝑊𝑊𝑊𝑊 𝐶𝐶𝐶𝐶𝑇𝑇𝑇𝑇𝐶𝐶𝐶𝐶𝐸𝐸𝐸𝐸𝑁𝑁𝑁𝑁𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇
  (3) 

 
𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 = 𝑃𝑃𝑃𝑃𝑊𝑊𝑊𝑊𝐼𝐼𝐼𝐼𝑃𝑃𝑃𝑃𝐸𝐸𝐸𝐸𝑁𝑁𝑁𝑁

𝑆𝑆𝑆𝑆ℎ𝑇𝑇𝑇𝑇𝑊𝑊𝑊𝑊𝑁𝑁𝑁𝑁 𝐶𝐶𝐶𝐶𝑇𝑇𝑇𝑇𝐶𝐶𝐶𝐶𝐸𝐸𝐸𝐸𝑁𝑁𝑁𝑁𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇
 (4) 

 
ROS = 𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐼𝐼𝐼𝐼𝑇𝑇𝑇𝑇 (𝐸𝐸𝐸𝐸𝐴𝐴𝐴𝐴𝑇𝑇𝑇𝑇) 

𝑅𝑅𝑅𝑅𝑁𝑁𝑁𝑁𝑅𝑅𝑅𝑅𝑁𝑁𝑁𝑁𝐼𝐼𝐼𝐼𝐸𝐸𝐸𝐸𝑁𝑁𝑁𝑁
 (5) 

 
OPM = 𝑂𝑂𝑂𝑂𝐶𝐶𝐶𝐶𝑁𝑁𝑁𝑁𝑊𝑊𝑊𝑊𝑇𝑇𝑇𝑇𝑁𝑁𝑁𝑁𝐸𝐸𝐸𝐸𝐼𝐼𝐼𝐼𝑊𝑊𝑊𝑊 𝐶𝐶𝐶𝐶𝑊𝑊𝑊𝑊𝐼𝐼𝐼𝐼𝑃𝑃𝑃𝑃𝐸𝐸𝐸𝐸𝑁𝑁𝑁𝑁 𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐼𝐼𝐼𝐼𝑇𝑇𝑇𝑇 (𝐸𝐸𝐸𝐸𝐴𝐴𝐴𝐴𝑇𝑇𝑇𝑇) 

𝑅𝑅𝑅𝑅𝑁𝑁𝑁𝑁𝑅𝑅𝑅𝑅𝑁𝑁𝑁𝑁𝐼𝐼𝐼𝐼𝐸𝐸𝐸𝐸𝑁𝑁𝑁𝑁
 𝑥𝑥𝑥𝑥 100 (%) (6) 

 
𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 𝑅𝑅𝑅𝑅𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝑇𝑇𝑇𝑇𝐴𝐴𝐴𝐴 𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝐴𝐴𝐴𝐴𝑇𝑇𝑇𝑇 𝑅𝑅𝑅𝑅𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑅𝑅𝑅𝑅𝑇𝑇𝑇𝑇 = 𝑇𝑇𝑇𝑇𝐼𝐼𝐼𝐼𝑁𝑁𝑁𝑁𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 𝑇𝑇𝑇𝑇𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑎𝑎𝑎𝑎

𝑆𝑆𝑆𝑆𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑁𝑁𝑁𝑁𝑎𝑎𝑎𝑎
 𝑥𝑥𝑥𝑥 365 (7) 

 
𝐼𝐼𝐼𝐼𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝐴𝐴𝐴𝐴𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝐼𝐼𝐼𝐼 𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝐴𝐴𝐴𝐴𝑇𝑇𝑇𝑇 𝑅𝑅𝑅𝑅𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑅𝑅𝑅𝑅𝑇𝑇𝑇𝑇 = 𝑆𝑆𝑆𝑆𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑁𝑁𝑁𝑁𝑎𝑎𝑎𝑎

𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝑅𝑅𝑅𝑅𝑁𝑁𝑁𝑁𝐼𝐼𝐼𝐼𝑁𝑁𝑁𝑁𝐼𝐼𝐼𝐼𝑊𝑊𝑊𝑊𝐸𝐸𝐸𝐸
  (8) 

 
𝑅𝑅𝑅𝑅𝑇𝑇𝑇𝑇𝐴𝐴𝐴𝐴𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 𝑅𝑅𝑅𝑅𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝐴𝐴𝐴𝐴𝐶𝐶𝐶𝐶𝑇𝑇𝑇𝑇𝑅𝑅𝑅𝑅𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 𝑃𝑃𝑃𝑃𝐴𝐴𝐴𝐴𝑇𝑇𝑇𝑇𝑅𝑅𝑅𝑅𝑇𝑇𝑇𝑇𝑃𝑃𝑃𝑃 = 𝐷𝐷𝐷𝐷𝑇𝑇𝑇𝑇𝐸𝐸𝐸𝐸𝑇𝑇𝑇𝑇𝐸𝐸𝐸𝐸 𝑊𝑊𝑊𝑊𝑁𝑁𝑁𝑁𝐼𝐼𝐼𝐼𝑁𝑁𝑁𝑁𝐸𝐸𝐸𝐸𝑅𝑅𝑅𝑅𝑇𝑇𝑇𝑇𝑟𝑟𝑟𝑟𝑇𝑇𝑇𝑇𝑁𝑁𝑁𝑁𝑎𝑎𝑎𝑎

𝑆𝑆𝑆𝑆𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑁𝑁𝑁𝑁𝑎𝑎𝑎𝑎/365
 (9) 

 
𝑅𝑅𝑅𝑅𝑇𝑇𝑇𝑇𝐴𝐴𝐴𝐴𝑃𝑃𝑃𝑃𝑅𝑅𝑅𝑅𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇´𝐴𝐴𝐴𝐴 𝑝𝑝𝑝𝑝𝑇𝑇𝑇𝑇𝐼𝐼𝐼𝐼𝑝𝑝𝑝𝑝𝐴𝐴𝐴𝐴𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 𝑝𝑝𝑝𝑝𝐴𝐴𝐴𝐴𝑇𝑇𝑇𝑇𝑅𝑅𝑅𝑅𝑇𝑇𝑇𝑇𝑃𝑃𝑃𝑃 = 𝐷𝐷𝐷𝐷𝑇𝑇𝑇𝑇𝐸𝐸𝐸𝐸𝑇𝑇𝑇𝑇𝐸𝐸𝐸𝐸 𝐼𝐼𝐼𝐼𝑟𝑟𝑟𝑟𝑇𝑇𝑇𝑇𝐸𝐸𝐸𝐸𝑊𝑊𝑊𝑊𝑇𝑇𝑇𝑇𝑁𝑁𝑁𝑁𝐸𝐸𝐸𝐸𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼

𝑆𝑆𝑆𝑆𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑁𝑁𝑁𝑁𝑎𝑎𝑎𝑎/365
  (10) 

 
𝐷𝐷𝐷𝐷𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝑇𝑇𝑇𝑇𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 𝑇𝑇𝑇𝑇𝑜𝑜𝑜𝑜 𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝑇𝑇𝑇𝑇𝑜𝑜𝑜𝑜 − 𝑜𝑜𝑜𝑜𝑅𝑅𝑅𝑅𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝐶𝐶𝐶𝐶𝑅𝑅𝑅𝑅𝐶𝐶𝐶𝐶𝑇𝑇𝑇𝑇𝐴𝐴𝐴𝐴 = 𝐼𝐼𝐼𝐼𝑜𝑜𝑜𝑜𝐼𝐼𝐼𝐼 𝐼𝐼𝐼𝐼𝑇𝑇𝑇𝑇𝐶𝐶𝐶𝐶𝐸𝐸𝐸𝐸𝑁𝑁𝑁𝑁𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇

𝑁𝑁𝑁𝑁𝐼𝐼𝐼𝐼𝑁𝑁𝑁𝑁𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 𝐼𝐼𝐼𝐼𝑇𝑇𝑇𝑇𝐶𝐶𝐶𝐶𝐸𝐸𝐸𝐸𝑁𝑁𝑁𝑁𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 
 𝑥𝑥𝑥𝑥 100 %  (11) 

 
Total indebtedness = 𝑃𝑃𝑃𝑃𝐼𝐼𝐼𝐼𝑊𝑊𝑊𝑊𝑁𝑁𝑁𝑁𝐸𝐸𝐸𝐸𝑊𝑊𝑊𝑊𝐼𝐼𝐼𝐼 𝐼𝐼𝐼𝐼𝑇𝑇𝑇𝑇𝐶𝐶𝐶𝐶𝐸𝐸𝐸𝐸𝑁𝑁𝑁𝑁𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇

𝑁𝑁𝑁𝑁𝐼𝐼𝐼𝐼𝑁𝑁𝑁𝑁𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 𝐼𝐼𝐼𝐼𝑇𝑇𝑇𝑇𝐶𝐶𝐶𝐶𝐸𝐸𝐸𝐸𝑁𝑁𝑁𝑁𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇
 𝑥𝑥𝑥𝑥 100 % (12) 

 
𝐹𝐹𝐹𝐹𝑅𝑅𝑅𝑅𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝐶𝐶𝐶𝐶𝑅𝑅𝑅𝑅𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 𝑇𝑇𝑇𝑇𝐴𝐴𝐴𝐴𝑇𝑇𝑇𝑇𝐴𝐴𝐴𝐴𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 = 𝑃𝑃𝑃𝑃𝐼𝐼𝐼𝐼𝑊𝑊𝑊𝑊𝑁𝑁𝑁𝑁𝐸𝐸𝐸𝐸𝑊𝑊𝑊𝑊𝐼𝐼𝐼𝐼 𝐼𝐼𝐼𝐼𝑇𝑇𝑇𝑇𝐶𝐶𝐶𝐶𝐸𝐸𝐸𝐸𝑁𝑁𝑁𝑁𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇

𝐼𝐼𝐼𝐼𝑜𝑜𝑜𝑜𝐼𝐼𝐼𝐼 𝐼𝐼𝐼𝐼𝑇𝑇𝑇𝑇𝐶𝐶𝐶𝐶𝐸𝐸𝐸𝐸𝑁𝑁𝑁𝑁𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇
 (13) 

 
𝑅𝑅𝑅𝑅𝐸𝐸𝐸𝐸𝑅𝑅𝑅𝑅 = 𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑃𝑃𝑃𝑃𝑅𝑅𝑅𝑅𝑇𝑇𝑇𝑇 −𝑊𝑊𝑊𝑊𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 ∗ 𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 (14) 

 

Activity indicators reflect the ability of an enter-
prise to manage its assets effectively. Activity indica-
tors include (Ručková, 2010; Kotulič et al., 2010; 
Brealey, 2000): Total asset turnover ratio, which indi-
cates the number of turns over a given time interval 
(e.g. year), i.e., how many times the assets turn. It 
indicates the efficiency of the use of the company’s 
assets.

(7)

𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 = 𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁 𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝑁𝑁𝑁𝑁
𝑇𝑇𝑇𝑇𝐼𝐼𝐼𝐼𝑁𝑁𝑁𝑁𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 𝑇𝑇𝑇𝑇𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑎𝑎𝑎𝑎

 (1) 
 

𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 = 𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁 𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝑁𝑁𝑁𝑁
𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝑁𝑁𝑁𝑁𝐸𝐸𝐸𝐸
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𝑆𝑆𝑆𝑆𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑁𝑁𝑁𝑁𝑎𝑎𝑎𝑎/365
  (10) 

 
𝐷𝐷𝐷𝐷𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝑇𝑇𝑇𝑇𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 𝑇𝑇𝑇𝑇𝑜𝑜𝑜𝑜 𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝑇𝑇𝑇𝑇𝑜𝑜𝑜𝑜 − 𝑜𝑜𝑜𝑜𝑅𝑅𝑅𝑅𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝐶𝐶𝐶𝐶𝑅𝑅𝑅𝑅𝐶𝐶𝐶𝐶𝑇𝑇𝑇𝑇𝐴𝐴𝐴𝐴 = 𝐼𝐼𝐼𝐼𝑜𝑜𝑜𝑜𝐼𝐼𝐼𝐼 𝐼𝐼𝐼𝐼𝑇𝑇𝑇𝑇𝐶𝐶𝐶𝐶𝐸𝐸𝐸𝐸𝑁𝑁𝑁𝑁𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇

𝑁𝑁𝑁𝑁𝐼𝐼𝐼𝐼𝑁𝑁𝑁𝑁𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 𝐼𝐼𝐼𝐼𝑇𝑇𝑇𝑇𝐶𝐶𝐶𝐶𝐸𝐸𝐸𝐸𝑁𝑁𝑁𝑁𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 
 𝑥𝑥𝑥𝑥 100 %  (11) 

 
Total indebtedness = 𝑃𝑃𝑃𝑃𝐼𝐼𝐼𝐼𝑊𝑊𝑊𝑊𝑁𝑁𝑁𝑁𝐸𝐸𝐸𝐸𝑊𝑊𝑊𝑊𝐼𝐼𝐼𝐼 𝐼𝐼𝐼𝐼𝑇𝑇𝑇𝑇𝐶𝐶𝐶𝐶𝐸𝐸𝐸𝐸𝑁𝑁𝑁𝑁𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇

𝑁𝑁𝑁𝑁𝐼𝐼𝐼𝐼𝑁𝑁𝑁𝑁𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 𝐼𝐼𝐼𝐼𝑇𝑇𝑇𝑇𝐶𝐶𝐶𝐶𝐸𝐸𝐸𝐸𝑁𝑁𝑁𝑁𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇
 𝑥𝑥𝑥𝑥 100 % (12) 

 
𝐹𝐹𝐹𝐹𝑅𝑅𝑅𝑅𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝐶𝐶𝐶𝐶𝑅𝑅𝑅𝑅𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 𝑇𝑇𝑇𝑇𝐴𝐴𝐴𝐴𝑇𝑇𝑇𝑇𝐴𝐴𝐴𝐴𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 = 𝑃𝑃𝑃𝑃𝐼𝐼𝐼𝐼𝑊𝑊𝑊𝑊𝑁𝑁𝑁𝑁𝐸𝐸𝐸𝐸𝑊𝑊𝑊𝑊𝐼𝐼𝐼𝐼 𝐼𝐼𝐼𝐼𝑇𝑇𝑇𝑇𝐶𝐶𝐶𝐶𝐸𝐸𝐸𝐸𝑁𝑁𝑁𝑁𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇

𝐼𝐼𝐼𝐼𝑜𝑜𝑜𝑜𝐼𝐼𝐼𝐼 𝐼𝐼𝐼𝐼𝑇𝑇𝑇𝑇𝐶𝐶𝐶𝐶𝐸𝐸𝐸𝐸𝑁𝑁𝑁𝑁𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇
 (13) 

 
𝑅𝑅𝑅𝑅𝐸𝐸𝐸𝐸𝑅𝑅𝑅𝑅 = 𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑃𝑃𝑃𝑃𝑅𝑅𝑅𝑅𝑇𝑇𝑇𝑇 −𝑊𝑊𝑊𝑊𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 ∗ 𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 (14) 

 

Traditional cash-flow performance indicators are 
primarily financial and investment. Financial indica-
tors deal with the financial position of the company 
in terms of its solvency. In contrast, investment indi-
cators evaluate the company in terms of its future 
investment potential and stability for investors. The 
total cash-flow is measured using a direct or an indi-
rect method. Operational Cash-Flow Calculations for 
Performance Evaluation were made using the indirect 
method and cash flow calculations from investment 
and financial activities by direct method according to 
Mařík & Maříková (2005) and Varcholová et al. 
(2007).

The economic value-added indicator (EVA) is an 
economic and financial indicator of business perfor-

(14)

𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 = 𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁 𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝑁𝑁𝑁𝑁
𝑇𝑇𝑇𝑇𝐼𝐼𝐼𝐼𝑁𝑁𝑁𝑁𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 𝑇𝑇𝑇𝑇𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑎𝑎𝑎𝑎

 (1) 
 

𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 = 𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁 𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝑁𝑁𝑁𝑁
𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝑁𝑁𝑁𝑁𝐸𝐸𝐸𝐸

 (2) 

 
𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 = 𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁 𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝑁𝑁𝑁𝑁

𝐹𝐹𝐹𝐹𝐸𝐸𝐸𝐸𝐹𝐹𝐹𝐹𝑁𝑁𝑁𝑁𝐹𝐹𝐹𝐹  𝐴𝐴𝐴𝐴𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑎𝑎𝑎𝑎+𝑊𝑊𝑊𝑊𝐼𝐼𝐼𝐼𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝐸𝐸𝐸𝐸𝐼𝐼𝐼𝐼𝑊𝑊𝑊𝑊 𝐶𝐶𝐶𝐶𝑇𝑇𝑇𝑇𝐶𝐶𝐶𝐶𝐸𝐸𝐸𝐸𝑁𝑁𝑁𝑁𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇
  (3) 

 
𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 = 𝑃𝑃𝑃𝑃𝑊𝑊𝑊𝑊𝐼𝐼𝐼𝐼𝑃𝑃𝑃𝑃𝐸𝐸𝐸𝐸𝑁𝑁𝑁𝑁

𝑆𝑆𝑆𝑆ℎ𝑇𝑇𝑇𝑇𝑊𝑊𝑊𝑊𝑁𝑁𝑁𝑁 𝐶𝐶𝐶𝐶𝑇𝑇𝑇𝑇𝐶𝐶𝐶𝐶𝐸𝐸𝐸𝐸𝑁𝑁𝑁𝑁𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇
 (4) 

 
ROS = 𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐼𝐼𝐼𝐼𝑇𝑇𝑇𝑇 (𝐸𝐸𝐸𝐸𝐴𝐴𝐴𝐴𝑇𝑇𝑇𝑇) 

𝑅𝑅𝑅𝑅𝑁𝑁𝑁𝑁𝑅𝑅𝑅𝑅𝑁𝑁𝑁𝑁𝐼𝐼𝐼𝐼𝐸𝐸𝐸𝐸𝑁𝑁𝑁𝑁
 (5) 

 
OPM = 𝑂𝑂𝑂𝑂𝐶𝐶𝐶𝐶𝑁𝑁𝑁𝑁𝑊𝑊𝑊𝑊𝑇𝑇𝑇𝑇𝑁𝑁𝑁𝑁𝐸𝐸𝐸𝐸𝐼𝐼𝐼𝐼𝑊𝑊𝑊𝑊 𝐶𝐶𝐶𝐶𝑊𝑊𝑊𝑊𝐼𝐼𝐼𝐼𝑃𝑃𝑃𝑃𝐸𝐸𝐸𝐸𝑁𝑁𝑁𝑁 𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐼𝐼𝐼𝐼𝑇𝑇𝑇𝑇 (𝐸𝐸𝐸𝐸𝐴𝐴𝐴𝐴𝑇𝑇𝑇𝑇) 

𝑅𝑅𝑅𝑅𝑁𝑁𝑁𝑁𝑅𝑅𝑅𝑅𝑁𝑁𝑁𝑁𝐼𝐼𝐼𝐼𝐸𝐸𝐸𝐸𝑁𝑁𝑁𝑁
 𝑥𝑥𝑥𝑥 100 (%) (6) 

 
𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 𝑅𝑅𝑅𝑅𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝑇𝑇𝑇𝑇𝐴𝐴𝐴𝐴 𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝐴𝐴𝐴𝐴𝑇𝑇𝑇𝑇 𝑅𝑅𝑅𝑅𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑅𝑅𝑅𝑅𝑇𝑇𝑇𝑇 = 𝑇𝑇𝑇𝑇𝐼𝐼𝐼𝐼𝑁𝑁𝑁𝑁𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 𝑇𝑇𝑇𝑇𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑎𝑎𝑎𝑎

𝑆𝑆𝑆𝑆𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑁𝑁𝑁𝑁𝑎𝑎𝑎𝑎
 𝑥𝑥𝑥𝑥 365 (7) 

 
𝐼𝐼𝐼𝐼𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝐴𝐴𝐴𝐴𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝐼𝐼𝐼𝐼 𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝐴𝐴𝐴𝐴𝑇𝑇𝑇𝑇 𝑅𝑅𝑅𝑅𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑅𝑅𝑅𝑅𝑇𝑇𝑇𝑇 = 𝑆𝑆𝑆𝑆𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑁𝑁𝑁𝑁𝑎𝑎𝑎𝑎

𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝑅𝑅𝑅𝑅𝑁𝑁𝑁𝑁𝐼𝐼𝐼𝐼𝑁𝑁𝑁𝑁𝐼𝐼𝐼𝐼𝑊𝑊𝑊𝑊𝐸𝐸𝐸𝐸
  (8) 

 
𝑅𝑅𝑅𝑅𝑇𝑇𝑇𝑇𝐴𝐴𝐴𝐴𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 𝑅𝑅𝑅𝑅𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝐴𝐴𝐴𝐴𝐶𝐶𝐶𝐶𝑇𝑇𝑇𝑇𝑅𝑅𝑅𝑅𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 𝑃𝑃𝑃𝑃𝐴𝐴𝐴𝐴𝑇𝑇𝑇𝑇𝑅𝑅𝑅𝑅𝑇𝑇𝑇𝑇𝑃𝑃𝑃𝑃 = 𝐷𝐷𝐷𝐷𝑇𝑇𝑇𝑇𝐸𝐸𝐸𝐸𝑇𝑇𝑇𝑇𝐸𝐸𝐸𝐸 𝑊𝑊𝑊𝑊𝑁𝑁𝑁𝑁𝐼𝐼𝐼𝐼𝑁𝑁𝑁𝑁𝐸𝐸𝐸𝐸𝑅𝑅𝑅𝑅𝑇𝑇𝑇𝑇𝑟𝑟𝑟𝑟𝑇𝑇𝑇𝑇𝑁𝑁𝑁𝑁𝑎𝑎𝑎𝑎

𝑆𝑆𝑆𝑆𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑁𝑁𝑁𝑁𝑎𝑎𝑎𝑎/365
 (9) 

 
𝑅𝑅𝑅𝑅𝑇𝑇𝑇𝑇𝐴𝐴𝐴𝐴𝑃𝑃𝑃𝑃𝑅𝑅𝑅𝑅𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇´𝐴𝐴𝐴𝐴 𝑝𝑝𝑝𝑝𝑇𝑇𝑇𝑇𝐼𝐼𝐼𝐼𝑝𝑝𝑝𝑝𝐴𝐴𝐴𝐴𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 𝑝𝑝𝑝𝑝𝐴𝐴𝐴𝐴𝑇𝑇𝑇𝑇𝑅𝑅𝑅𝑅𝑇𝑇𝑇𝑇𝑃𝑃𝑃𝑃 = 𝐷𝐷𝐷𝐷𝑇𝑇𝑇𝑇𝐸𝐸𝐸𝐸𝑇𝑇𝑇𝑇𝐸𝐸𝐸𝐸 𝐼𝐼𝐼𝐼𝑟𝑟𝑟𝑟𝑇𝑇𝑇𝑇𝐸𝐸𝐸𝐸𝑊𝑊𝑊𝑊𝑇𝑇𝑇𝑇𝑁𝑁𝑁𝑁𝐸𝐸𝐸𝐸𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼

𝑆𝑆𝑆𝑆𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑁𝑁𝑁𝑁𝑎𝑎𝑎𝑎/365
  (10) 

 
𝐷𝐷𝐷𝐷𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝑇𝑇𝑇𝑇𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 𝑇𝑇𝑇𝑇𝑜𝑜𝑜𝑜 𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝑇𝑇𝑇𝑇𝑜𝑜𝑜𝑜 − 𝑜𝑜𝑜𝑜𝑅𝑅𝑅𝑅𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝐶𝐶𝐶𝐶𝑅𝑅𝑅𝑅𝐶𝐶𝐶𝐶𝑇𝑇𝑇𝑇𝐴𝐴𝐴𝐴 = 𝐼𝐼𝐼𝐼𝑜𝑜𝑜𝑜𝐼𝐼𝐼𝐼 𝐼𝐼𝐼𝐼𝑇𝑇𝑇𝑇𝐶𝐶𝐶𝐶𝐸𝐸𝐸𝐸𝑁𝑁𝑁𝑁𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇

𝑁𝑁𝑁𝑁𝐼𝐼𝐼𝐼𝑁𝑁𝑁𝑁𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 𝐼𝐼𝐼𝐼𝑇𝑇𝑇𝑇𝐶𝐶𝐶𝐶𝐸𝐸𝐸𝐸𝑁𝑁𝑁𝑁𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 
 𝑥𝑥𝑥𝑥 100 %  (11) 

 
Total indebtedness = 𝑃𝑃𝑃𝑃𝐼𝐼𝐼𝐼𝑊𝑊𝑊𝑊𝑁𝑁𝑁𝑁𝐸𝐸𝐸𝐸𝑊𝑊𝑊𝑊𝐼𝐼𝐼𝐼 𝐼𝐼𝐼𝐼𝑇𝑇𝑇𝑇𝐶𝐶𝐶𝐶𝐸𝐸𝐸𝐸𝑁𝑁𝑁𝑁𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇

𝑁𝑁𝑁𝑁𝐼𝐼𝐼𝐼𝑁𝑁𝑁𝑁𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 𝐼𝐼𝐼𝐼𝑇𝑇𝑇𝑇𝐶𝐶𝐶𝐶𝐸𝐸𝐸𝐸𝑁𝑁𝑁𝑁𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇
 𝑥𝑥𝑥𝑥 100 % (12) 

 
𝐹𝐹𝐹𝐹𝑅𝑅𝑅𝑅𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝐶𝐶𝐶𝐶𝑅𝑅𝑅𝑅𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 𝑇𝑇𝑇𝑇𝐴𝐴𝐴𝐴𝑇𝑇𝑇𝑇𝐴𝐴𝐴𝐴𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 = 𝑃𝑃𝑃𝑃𝐼𝐼𝐼𝐼𝑊𝑊𝑊𝑊𝑁𝑁𝑁𝑁𝐸𝐸𝐸𝐸𝑊𝑊𝑊𝑊𝐼𝐼𝐼𝐼 𝐼𝐼𝐼𝐼𝑇𝑇𝑇𝑇𝐶𝐶𝐶𝐶𝐸𝐸𝐸𝐸𝑁𝑁𝑁𝑁𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇

𝐼𝐼𝐼𝐼𝑜𝑜𝑜𝑜𝐼𝐼𝐼𝐼 𝐼𝐼𝐼𝐼𝑇𝑇𝑇𝑇𝐶𝐶𝐶𝐶𝐸𝐸𝐸𝐸𝑁𝑁𝑁𝑁𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇
 (13) 

 
𝑅𝑅𝑅𝑅𝐸𝐸𝐸𝐸𝑅𝑅𝑅𝑅 = 𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑃𝑃𝑃𝑃𝑅𝑅𝑅𝑅𝑇𝑇𝑇𝑇 −𝑊𝑊𝑊𝑊𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 ∗ 𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 (14) 

 

mance. Its main task is to measure the company’s 
economic profit (Kiseľáková, 2018). The basic, most 
frequently used formula for calculating the EVA 
indicator is commonly (Ručková, 201; Knápková et 
al., 2013) is as follows:

where: 
NOPAT — Net Operating Profit After Taxes, 
NOA — Net Operating Assets, 
WACC —Weighted Average Cost of Capital.

3. Research results 

The following part of the paper presents the 
results of the reengineering process in the company 
and the financial analysis. 

3.1. Implementation of process  
reengineering in the company

The implementation of process reengineering 
was divided into six steps.

The first step defined the objectives of reengi-
neering — the construction of a new warehouse with 
a sophisticated sorting system and the automation of 
window production processes using a new fully auto-
mated line.

The second step was to identify business pro-
cesses. To implement the reengineering process, the 
company used one production hall, in which all pro-
duction processes were carried out. Recently, they 
implemented the CNC technology manufacturing 
process. In the process of reengineering, it was neces-
sary to automate manufacturing operations, such as 
pickling, painting and drying. A map of window 
production processes before reengineering is shown 
in Fig. 1.

The third step was the selection of business pro-
cesses for reengineering with the emphasis on the 
removal of manual labour and unproductive pro-
cesses, and the more efficient storage of input materi-
als. The biggest change due to the construction of the 
new hall occurred in the production processes of 
pickling, drying and painting, which were replaced 
by a new fully automated line. 

The fourth step was to get to know the manufac-
turing processes that had a major impact on the 
quality of the final product. As these selected pro-
cesses form a large part of the resulting quality of the 
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Fig. 1. Process map before reengineering

Fig. 2. Process map after reengineering
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Fig. 1. Process map before reengineering

profi le systems, their replacement with a fully auto-
mated line was key to the company.

Th e fi ft h step was the re-design of selected busi-
ness processes. A change in the expansion of storage 
space with a sophisticated storage system and 
a change in manufacturing processes in the produc-
tion of wooden windows was made to streamline the 
entire production process, reduce production costs, 
use human resources more effi  ciently, and improve 
the quality of fi nished products. Th ese consequences 
had a positive impact on the company’s fi nancial 
position and performance.

Fig. 2 shows the arrangement of manufacturing 
and non-production processes aft er reengineering. 

Fig. 1. Process map before reengineering

Fig. 2. Process map after reengineering
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New warehouse space was equipped with modern 
input material sorting, which also provided input 
inspection of raw materials. Pickling, painting and 
drying were replaced by a fully automated line. Com-
pleting, assembling and shipping were given more 
space, reducing the proportion of non-conformities 
due to mechanical damage.

In step six, new business processes were imple-
mented. Preparation and implementation of project 
documentation preceded the construction of a new 
warehouse, the purchase of warehouse equipment 
and a new automated line. Funds for the construction 
of the hall were secured using a bank loan of EUR 170 
000. Th e received subsidy funded the purchase of 
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a fully automated line. Currently, the operation is 
running under a new mode, and employees were 
provided with the necessary training to operate the 
new production line.

3.2. Evaluation of the impact of reengi-
neering on the company’s financial 
standing

The analysis of the financial situation in the 
company was carried out using profitability indica-
tors, activity indicators, indebtedness indicators, cash 
flow ratios to measure financial flows and the EVA 
performance indicator. The profit margin, as one of 
the most important profitability indicators, was con-
sidered for the ROS indicator. Tab. 3 shows the profit-
ability indicators aimed at monitoring business 
efficiency.

The results in Tab. 3 show that the return on 
assets increased in 2018 compared to 2015 by about 
60%. The return on equity of 2018, when the results of 
the introduced reengineering were already known, 
increased from 8.11 to 43.73, which is of great value 
to both the business owner and in terms of the com-
petition. The company achieved the highest return on 
assets in 2016 and 2017, which resulted from the 
higher NOPAT value. Return on equity reached its 
peak after the implementation of reengineering. The 
lowest level of return on sales was reached in 2016. 
Once the changes were made, and the results were 
evaluated, the profitability of sales increased by more 
than 80%.

Tab. 3. Profitability ratios

PROFITABILITY RATIOS 2015 2016 2017 2018

Return on assets ROA 1.36 1.24 1.17 2.26

Return on equity ROE 17.80 17.48 8.11 43.73

Return on net assets 

RONA
0.63 0.84 0.82 0.71

Return on share capital 

ROSC 
1.36 1.12 1.10 1.76

Return on sales ROS 1.07 0.72 0.78 1.31

Tab. 4. Activity indicators 

ACTIVITY INDICATORS 2015 2016 2017 2018

Total Assets Turnover 

[year]
1.04 1.39 1.22 1.40

Inventory turnover  

[days]
223.30 224.70 245.30 254.40

Tab. 5. Debt indicators

DEBT  

INDICATORS
2015 2016 2017 2018

Degree of self-financing 4.10 4.03 7.66 2.29

Total indebtedness 95.90 95.97 92.35 97.71

Financial leverage 16.10 17.36 8.52 23.89

2015 2016 2017 2018
Maturity of receivables 12,37 11,6 25,76 24,43

Maturity of payables 19,53 33,31 17,42 34,03
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Fig. 3. Maturity of receivables and payables

Activity indicators express the efficiency of asset 
management in an enterprise. Based on the results 
presented in Tab. 4, activity indicators are increasing. 
Inventory turnover values were high due to high 
inventory levels for custom manufacturing.



Volume 11 • Issue 3 • 2019

113

Engineering Management in Production and Services

Tab. 6. Cash-flow indicators

CASH FLOW INDICATORS [€] 2015 2016 2017 2018

Operating Cash-Flow -73 272.00 179 586.45 65 968.79 54 562.31

Cash-Flow from investment activities 42 104.36 449 178.38 7 594.80 13 604.33

Cash-Flow from financial activities 46 120.45 519 247.68 - 30 752.48 64 534.17

Total-Cash Flow 14 952.81 1 148 012.51 42 811.11 132 700.81

Tab. 7. EVA indicator, net working capital and cost of foreign capital

EVA INDICATOR [€] 2015 2016 2017 2018

Net operating profit after tax NOPAT 9 402.77 12 380.59 13 189.21 9 933.77

Net working capital 565 865.00 643 429.00 739 108.00 678 921.00

Net Operating Assets NOA 1 395 870.00 1 187 149.00 1 340 456.00 1 320 861.00

Cost of foreign capital 3.60 3.69 3.60 3.59

Weighted Average Cost of Capital WACC 0.41 0.42 1.02 0.66

EVA 3 676.00 7 558.00 -508.00 1 281.00

Fig. 3 shows the difference in the maturity of 
receivables and payables. In addition to 2017, the 
repayment period of receivables is lower than the 
repayment period of payables. This was an advantage 
for the company and proved that the company had 
collected rather than paid. Also, based on the results 
achieved in the activity indicators, authors can state  
a positive impact on the financial situation of the 
company.

Debt indicators are used to monitor the compa-
ny’s financial resources. The share of own and foreign 
financial resources affects the financial stability of the 
company. As demonstrated in Tab. 5, the high share 
of foreign resources is cheaper for the company but 
represents less stability. In 2018, the debt was up to 
97.71%. By increasing the value of the leverage, the 
company increased the share of foreign resources 
and, thus, the degree of debt.

Cash flow is a term that indicates the difference 
between cash and cash outflows over the reporting 
period. The overview of cash-flows, which are impor-
tant for liquidity management, is presented in Tab. 6.

The results of the operative cash-flow calculated 
by the indirect method show that in 2017, ta radical 
decrease occurred compared to 2016, which was due 
to the decrease in inventories. Cash flow values from 
investment activity show that their amount was 
related to reengineering in the company. In 2018, 
after reengineering, the company managed to increase 
its cash-flow by more than 78%. The low cash-flow 
from investment activity in 2017 had an impact on 
the value of cash-flow from financial operations. The 
negative value was due to an increase in equity and 
changes in the structure of long-term foreign capital. 

The situation in 2016 reflects the company’s readiness 
for the high level of investment that was actually 
accomplished in 2017. Undoubtedly, the investment 
had a positive effect on the cash flow from investment 
activity for the next period. Total cash flow values 
show that the company managed to generate its own 
financial resources. The values of the indicators pro-
vided a clear statement about the timely reengineer-
ing and its positive impact on the future financial 
standing.

Aiming to calculate the economic value-added 
EVA, it was necessary to define the profit from the 
main operating activity after NOPAT taxation, which 
is also listed in Tab. 7.

The company achieved the highest value in 2017. 
By implementing reengineering in 2016, the company 
increased its assets by EUR 133712. The value of tied 
capital in the main activity was approximately at the 
same level. Again, the reengineering had a positive 
impact on the economic results of the company as  
a whole. The cost of foreign capital ranged from 
3.59% to 3.69% over the years. The average cost of 
capital for 2015, 2016, 2017 tended to grow and only 
dropped by more than 35% to 0.66 in the last report-
ing year, once again positively affecting the company’s 
financial situation. The negative EVA in 2017 was due 
to the high average cost of capital, which was 1.02%. 
In 2017, the company also recorded the highest total 
capital for the entire period under review and, there-
fore, EVA was negative. By decreasing the average 
cost of capital by 35%, the company managed to 
increase its business performance by over 250% in 
2018, which is high positive impact on the company’s 
financial position.
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4. Discussion of research 
results

The results demonstrated that reengineering of 
manufacturing processes could be implemented suc-
cessfully using the methodology offered by Hammer 
and Champy (2000). The comparison of the financial 
situation of the company before and after the reengi-
neering shows that this radical change was well-
timed. Even though the decision to construct a new 
production hall and buy a fully automated production 
line seemed radical, it was actually the right thing to 
do. 

The comparison of the results of the company’s 
financial indicators showed a positive impact received 
from the implementation of the reengineering on the 
financial performance of the company (Fig. 4). 
Although the statistical validation was not made, the 
dependence between reengineering and change of 
profitability indicators is apparent.

As recommended by various authors (Varcholová 
et al., 2007; Brealey, 2000; Růčková, 2010; Dubovická 
2007; Neumaierová and Neumaier, 2002; Marik and 
Mariková, 2005; Kotulič et al., 2010; Knapková et al., 
2013; Hajduchová, 2000; Zalai et al., 2010; Toth et al., 
2012), the selected financial indicators, namely, prof-
itability ratios, activity indicators, debt indicators, 
traditional cash-flow performance indicators and the 
economic value-added indicator EVA, were suitable 
for evaluating the impact of reengineering on the 
financial performance of the company. 
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On this basis, as well as the presented example of 
their use in the assessment of the financial perfor-
mance of the company that implemented the reengi-
neering process according to the Hammer and 
Champy methodology, it can be stated that the 
selected financial indicators have a good predictive 
impact on the financial situation of the company in 
terms of sales, profit margin, inventories, equity and 
foreign capital, as well as capital costs. They can also 
be recommended for the evaluation of the reengi-
neering process of other companies.

Conclusions

The impact achieved by reengineering of a manu-
facturing process in the chosen company was moni-
toring using financial indicators and proved that the 
reengineering was successful from the economic 
point of view. The overall efficiency of the company 
expressed in profitability indicators reached the high-
est values in 2017 and 2018, as a result of the imple-
mented reengineering. Over the monitored period of 
four years, all activity indicators developed favourably 
in the upward trend. Foreign financial sources went 
up to 97%. This option was cheaper for the company 
but also meant less stability. The reengineering was 
financed from foreign sources, which was also 
reflected in the highest indebtedness in 2018 for the 
entire period under review. The leverage ratio was 
also confirmed by the financial leverage ratio. The 
results of the total cash flow showed that in each 
reporting year, the company was able to generate its 
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own financial resources. Average costs tended to 
grow, with a decline of more than 35% in 2018. The 
decrease was attributed to favourable credit terms in 
all years except 2017. Negative EVA in the year, in 
which reengineering was introduced, was attributed 
to high capital costs.

Based on financial analyses and the results of 
selected indicators, the authors of this article con-
clude that the introduction of reengineering in the 
production process was well-timed. At the same time, 
the results of the analyses showed that reengineering 
resulted in the improved company’s performance and 
value, which had a positive impact on the company’s 
financial situation. This was confirmed by the com-
parison of indicator values before and after the reen-
gineering. The resources spent in the process of 
reengineering were effectively used, and the compa-
ny’s further functioning was set for future prosperity. 

The analysis concerned only one company, which 
is the limitation of the paper. The validation of find-
ings through statistical tests is, therefore, complicated 
and almost impossible. The evaluation and validation 
of reengineering effects through statistical analysis 
can be carried out on a larger research sample of more 
companies. This issue will be solved in the next 
research. 

Acknowledgement

Authors are grateful for the support of the 
National Agency for Agricultural Research, Grant 
No. QK1820358.

Literature

Berg, M., Mrrewijk, Ch., & Tamminen, S. (2018). Trade, 
productivity and profitability. On profit levels 
and profit margins. World Economy, 41(1), 52-64. 
doi: 10.1111/twec.12630

Brealey, R. A., & Myers, S. C. (2000). Theory and practice of 
corporate finance. Prague, Czech Republic: Viktoria 
publishing.

Cienciala, J. (2011). Process-managed organization: process 
creation, development and measurability. Prague, 
Czech Republic: Professional Publishing.

Davenport, T. H. (1993).  Process Innovation: Reengineer-
ing Work through Information technology. I. Boston, 
United States: Harvard Business School Press. 

Dubovická, L. (2007). Model Approaches to Measuring Stra-
tegic Performance: Organization Performance. Ap-
proaches to its measurement and evaluation. Košice, 
Slovakia: PHF.

Evans, O. (2018). Improved financial performance without 

improved operational efficiency: the case of Nigerian 
firms. Forum Scientiae Oeconomia, 6(3), 25-39. doi: 
10.23762/FSO_VOL6_NO3_2

Gejdoš, P. (2006). Six Sigma – a flexible system for improv-
ing business performance. Acta Facultatis Xylologiae, 
68(2), 103-111.

Grasseová, M., Dubec, R., & Horák, R. (2008). Process man-
agement in the public sector: theoretical background 
and practical examples. Brno, Czech Republic: Com-
puter Press.

Hajdúchová, I. (2000). Financial analysis of the company. 
Zvolen, Slovakia: Technical University in Zvolen. 

Hajdúchová, I. (2011). Financial stability of the company. 
Zvolen, Slovakia: Technical University in Zvolen.

Hammer, M., & Champy, J. (2000). Reengineering - a radi-
cal transformation of the company: a manifestation of  
a revolution in business. Prague, Czech Republic: 
Management Press.

Homzová, E. (2012). Process management as a tool to in-
crease business competitiveness. Proceedings of Inter-
national Scientific Conference MERKÚR 2012, OF 
EU, Bratislava: Publishing EKONÓM.

Kiseľáková, D., Šofranková, B., Čabinová, V., & Šoltésová, J. 
(2018). Analysis of enterprise performance and com-
petitiveness to streamline managerial decisions. Pol-
ish Journal of Management Studies, 17(2), 101-111. 
doi: 10.17512/pjms.2018.17.2.09

Knápková, A., Pavelková, D., & Šteker, K. (2013). Financial 
analysis. Prague, Czech Republic: Grada Publishing.

Kotulič, R., Kiraly, P., & Rajčaniova, M. (2010). Business Fi-
nancial Analysis 2. Prague, Czech Republic: GRADA 
Publishing. 

Kovaľová, M. (2010). Design of a Model for Managing Stra-
tegic and Operational Performance of Business Pro-
cesses: Business Economics and Management Banská 
Bystrica, Slovakia: Matej Bel University. 

Kovář, F., Kožíšková, H., & Hrazdilová Bočková, K. (2004). 
Theory of Industrial Business Systems II. Zlín Czech 
Republic: Tomas Bata University in Zlin.

Manganelli, R. L., & Klein, M. M. (1994). The Reeingineering 
Handbook. A Step-by-Step Guide to Business Trans-
formation. I. New York, United States: Amacom. 

Marcinekova, K., & Sujova, A. (2015). The influence of 
the process control level on the enterprises’ ROE. 
Procedia Economics and Finance, 34, 290-295. doi: 
10.1016/S2212-5671(15)01632-9

Mařík, M., & Maříková, P. (2005). Modern methods of busi-
ness evaluation and valuation (EVA, MVA, CF ROI). 
II. Prague, Czech Republic: Ekopress.

Neumaierova, I., & Neumaier, I. (2002). Company Perfor-
mance and Market. Prague, Czech Republic: Grada 
Publishing.

Papulová, Z., Papula, J., & Oborilová, A. (2014). Process 
Management. A comprehensive view of the process 
management concept. Bratislava, Slovakia: Kartprint. 

Rašner, J., & Rajnoha, R. (2006). Business Process Efficiency 
Management Tools. Zvolen, Slovakia: TU in Zvolen. 

Řepa, V. (2007). Business processes: process management and 
modeling. Prague, Czech Republic: Grada.

Ručkova, P. (2010). Financial analysis: methods, indicators, 
use in practice. Bratislava, Slovakia: Iura Edition.



116

Volume 11 • Issue 3 • 2019
Engineering Management in Production and Services

Suchánek, P., Bucki, R., & Korjenic, A. (2015). Implemen-
tation of optimization methods in the selected areas 
of production logistics. Forum Scientiae Oeconomia, 
3(2), 65-79.

Sujová, A., Simanová, Ľ., & Marcineková, K. (2016). Sus-
tainable Process Performance by Application of Six 
Sigma Concepts: The Research Study of Two Indus-
trial Cases. Sustainability, 8(3), 260. doi: 10.3390/
su8030260

Sujová, E., & Čierna, H. (2018). Optimization and improve-
ment of test processes on a production line. Manage-
ment Systems in Production Engineering, 26, 88-92.

Svozilová. A. (2011). Improving business processes. Prague, 
Czech Republic: Grada.

Tóthová, A., Nagy, L., & Škriniar, P. (2012). Financial and 
economic analysis of the company. Bratislava, Slova-
kia: Sprint.

Varcholova, T. et al. (2007). Business Performance Measure-
ment. Bratislava, Slovakia: Ekonom.

Zalai, K. et al. (2010). Financial and economic analysis of the 
company. Bratislava, Slovakia: Sprint.

Závadský, J., & Kovaľová, M. (2011). Operational and strate-
gic performance of business processes. Bratislava, Slo-
vakia: Slovak Committee for Scientific Management 
ZSVTS.


