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Preface

The goal of each business is to meet the customer’s needs to secure the success of the business and the
profit of the businessman. This goal can only be achieved with the help of appropriate management and
marketing which is also a factor in the successful social development of the country. Global strategic
development documents and implementation of the best available techniques and technologies clearly
induces the development trends of research and development, modernization of scientific infrastructure
and improvement of overall conditions for research and development.

The conference proceeding “New Trends in Process Control and Production Management” is a collec-
tion of scientific papers by researchers from several countries and presents the latest knowledge in the area
of process, financial and production management, marketing, economy, environment and the social sphere
of human society. Each of the research papers was presented at the 5th international scientific conference
Marketing Management, Trade, Financial and Social Aspects of Business (MTS 2017) in relevant sections
from 18 to 19 May 2017 in Kosice (Slovak Republic) and on 20 May 2017 in Tarnobrzeg (Republic of
Poland). It dealt with problems such as: strategic management, production and crisis management, process
and financial management, taxes, auditing, direct foreign investments, convenient operations in foreign
trade, marketing, networking, business intelligence, environmental and social aspects of business etc.

Commitment to provide quality products while saving the environment, care for the health and safety
of employees is becoming a very important part of the strategy and image of enterprises looking for
long-term success. Our special thanks go to the Chairman of the International Scientific Committee of
the MTS 2017 conference, prof. Ing. Bohuslava Mihal¢ova, PhD. & PhD. and equally to all members of
the Program and Organizing Committee for their responsible work and assistance in the realisation of the
conference, that resulted also in this proceeding. We believe that this publication provides a great pledge
of interesting knowledge for not only a scientific, but also the general public.
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Options for the use of energy crops in the process of renewable energy

production

P. Adamisin, E. Huttmanova & J. Chovancova

Department of Environmental Management, Faculty of Management, The University of Presov,

Presov, Slovak Republic

ABSTRACT: Growing energy crops is one of the ways to produce energy from renewable sources. By
cultivating energy crops it is possible to ensure revitalization of damaged soils as well as maintenance of
productive and non-productive soil properties. A suitable alternative to the use of agricultural land, which
cannot be used for food production for various reasons, is the production of biomass for energy produc-
tion. Biomass production is important as a source of energy but also in the socio-economic sphere. Espe-
cially in the countryside, it has the opportunity to create a range of new job opportunities while ensuring
the maintenance and cultivation of the landscape. One option for achieving the EU’s main objective by
2020 (to obtain 20% of energy from renewable sources) there is use of energy crops. The aim of the paper
is to evaluate the possibilities of producing bioenergy from energy crops under conditions of Slovakia.

1 INTRODUCTION

The security of mankind’s energy needs and eco-
logical problems are among the basic problems of
humanity (Trenciansky et al. 2007, p. 87).

The evolution of energy consumption is expo-
nentially growing. Fossil fuel supplies are not so
large that humanity can afford to rely entirely on
it (Faber et al. 2012, p. 5). Primary energy produc-
tion, however, produces substances that are most
polluting the environment (Trenciansky et al. 2007,
p- 87).

In addition, the uneven distribution of fossil
energy sources and the need for long-range trans-
port do not contribute to ensuring the sustain-
able development. For this reason, it seems most
advantageous to use the energy directly at the site
of its origin. Renewable energy sources are one of
the paths that need to be taken to ensure greater
diversification and distribution of energy sources
(Faber et al. 2012, p. 5).

In general, an important source of such energy
is agriculture and related energy from plant pro-
duction. Slovakia is a country with limited natural
resources and it is therefore necessary to look for
new sources of energy so that dependence on the
import of fossil fuels is reduced. From this point
of view, growing energy crops represent an impor-
tant issue, which aims to produce biomass for
prime combustion, gasification, anaerobic diges-
tion, biofuel production and for further energy
and industrial use. The importance of biomass
is not only that it is a new source of energy, the

more significant are the ecological aspect that is
manifested in the landscape-forming function of
the targeted biomass, it contributes to the efficient
use of land also in the agriculturally less-favoured
areas and also provides and creates new job oppor-
tunities (Porvaz et al. 2009, p. 66).

Slovakia is among the countries with a signifi-
cant potential for renewable energy sources (RES).
Their utilization has changed significantly over the
last decade when in 2002 the share of renewable
energy sources was about 1.6% of the total pri-
mary energy consumption (electricity, heat, cold
and transport) currently over 10%. (Faber et al.
2012, p.5).

In 2006, production of electricity from renew-
able energy sources and cogeneration of electric-
ity and heat was supported by Act No. 309/2009
(Bosak et al. 2016, Majernik et al. 2015), thanks
to this law, there was an increase in the building of
RES equipment in Slovakia especially photovolta-
ics and biomass (Faber et al. 2012, p.5).

The EU’s current objective is to achieve a higher
share of energy from renewable sources (by 2020,
the renewable energy production must represent
20% of final energy consumption). Increasing the
share of energy from renewable sources is also one
of the basic priorities of the Slovak Energy Policy
(Ministry of the Environment SR).

In Slovakia, the largest share of the total techni-
cally feasible potential of accused sources of energy
— 35% is biomass with a value of 40 453 TJ/year
(11237 GWh/year). In our conditions, it is realis-
tic to use forest biomass energy crops, agricultural



biomass, wood waste and food industry waste, and
biomass waste from the industrial and communal
sphere for energy purposes. (Faber et al. 2012, p. 7).
The opportunities for renewable energy production
are further discussed by Andrejovsky et al. 2013;
Demoet al. 2013; Horbaj 2006; Jamriska 2007 and
others, highlighting their positive contribution to
the revitalization of damaged soils (Vilek et al.
2014), as well as the socio-economic area. Cur-
rent trends, however, are rather directed towards
the use of phytobiomas (Bejda et al. 2012); and the
use of phytobiomas for energy purposes is directed
towards the use of cereals and oilseeds (oilseed
rape, sunflower), despite the fact that other alter-
native and economically more efficient sources are
being sought (e.g. grasses - Festucaarundinacea,
Arrhenatherumelatius, Phragmites australis etc.)
(Jamriska 2007).

2 OBJECTIVE, MATERIAL
AND METHODS

The aim of the paper is to evaluate the possibilities
of bioenergy production from energy crops in the
conditions of Slovakia.

The assessment of energy crop production will
be carried out using a correlation and regression
analysis where data from Eurostat were used as
input data.

Through selected methods of statistical analy-
sis we model the possible future development of
RES production in Slovakia, we compare it with
the average of the EU countries, as well as ana-
lyze the links between the economic development
of the countries and the level of RES support. We
measure the level of RES support at the level of
individual countries through the indicator of the
share of RES in total energy production. To quan-
tify economic developments, we used the GDP per
capita indicator, but for higher objectification of
cross-reference in PPS units.

3 RESULTS AND DISCUSSION

European Union countries currently account for
almost 17% of the share of energy from renewable
sources in total energy consumption (Fig. 1). There
are, however, significant differences between coun-
tries. The most positive values (the highest share
of energy from renewable sources) are Sweden
- almost 54%, Finland (almost 40%) and Latvia
(37%), which have already achieved their national
targets for this share.

By contrast, Luxembourg (5%), Malta (5%) and
the United Kingdom (8.2%) have the lowest share
of energy from renewable sources in total energy
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Figure 1. Share of energy from renewable sources in
total energy consumption in %.
Source: Own processing; Data: Eurostat.

consumption, whereby the national targets of these
countries are two to three times higher.

Byeliminating the partial results so far presented,
we can assume that the individual EU countries are
encouraging the development of RES. One factor
that we are able to quantify (as opposed to quali-
tative as, for example, environmental awareness of
society) is the economic maturity of the country.

We can assume that a country that is economi-
cally more advanced will put more emphasis on
promoting long-term sustainability, also on the
growth of RES production. Based on this axiom,
we will identify the relationship between the share
of RES and GDP per capita expressed in purchas-
ing power parity. Results are visualized in a 2D
(Fig. 2).

It is clear that it is not possible to identify a
statistically significant relationship between the
share of RES and the economic development of
the country. Even expanding the regression band
analysis with 95% reliability does not account for
most countries within the specified interval.

The verification of the results ascertained by the
visual assessment was carried out through correla-
tion analysis processes.

The analysis was performed using both Pearson
and Spearman correlation analysis. The results of
the correlation analysis are shown in Table 1.

Neither of the correlation analyzes does not
indicate the existence of a statistically significant
link between the share of energy acquired by the
country from RES and the economic development
of the country.

Countries that are increasingly supportive of
RES are governed by other principles and the eco-
nomic development of the country is not a signifi-
cant factor.

In the last decade, the Slovak Republic has
increased the share of energy from renewable
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Figure 2. Relationship between the share of RES and
GDP per capita based on PPP.

Legend: AT Austria, BE Belgium, BG Bulgaria, CY
Cyprus, CZ Czech Republic, DE Germany, DK Den-
mark, EE Estonia, ES Spain, FI Finland, FR France,
GR Greece, HR Croatia, HU Hungary, IE Ireland, IT
Italy, LT Lithuania, LU Luxembourg, LV Latvia, MT
Malta, NL Netherlands, PL Poland, PT Portugal, RO
Romania, SE Sweden, SI Slovenia, SK Slovakia, UK
United Kingdom.

Table 1. Results of the correlation analysis - verifica-
tion of the relationship between the share of RES and
GDP per capita.

Spearman

Pearson correlation  correlation

share GDP share GDP

_RE in PPS _RE in PPS
share_RE 1.0000 -0.2157 1,0000 —-0.2487
p-value - 0,27 - 0.21
GDPinPPS -0.2157 1.0000 —0.2487 1.0000
p-value 0.27 - 0.21 -

Source: Own processing; Data: Eurostat.

sources, which is positive, when compared to 2004,
the consumption of energy produced in this way
doubled and currently reaches almost 13% (Fig. 3),
but it is still below the EU-28 average.

It is clear from Chart 2 that the production of
renewable energy sources, measured by the share
of total energy consumption, is increasing both in
Slovakia and in the EU.

Based on historical developments, we have
modeled possible future developments through a
regression analysis. In both cases, a linear regres-
sion model was chosen, as the model results were
sufficiently significant in the case of linear models.

The regression model for the average EU coun-
tries is as follows:

y*=7.416"+0.773 *x (1)

| illlililll

0
2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

HEU (28 countries) m Slovakia

Figure 3. Share of energy from renewable sources in
total energy consumption in % in Slovakia and at the
average of EU countries.

Source: Own processing; Data: Eurostat.

The regression model for the SR is as follows:
y+H=5335"40.574" x )

Based on the Europe 2020 objectives, the EU
target for the share of energy from renewable
sources was set at 20% for 2020. The projection of
future developments based on historical data using
this significant model for the year 2020 assumes a
value of 20.56%. Based on this, we can assume that
the targets set at the EU average will be achieved
by 2020. The 95% confidence interval predicts the
target value of the RES share in 2020 ranging from
20.07% to 21.04%.

In Slovakia, we can foresee the share of energy
from renewable sources of 15.09% in 2020 (again
based on the predictions from the regression
model). It is a share that exceeds the target set
for the SR (14% in 2020). With 95% confidence,
the target value of the RES share in 2020 can be
assumed to be based on the model, ranging from
14.01% to 16.18%.

Based on these assumptions we can conclude
that meeting the share of energy produced from
renewable sources should be achievable. Although
this result is satisfactory from a given point of
view, it creates risks, the gradual deepening of the
difference between the share of energy produced in
Slovakia and the EU average. This disparity is also
evident from the value of parameter bl in both
regression models: while in the EU countries, the
share of production from RES is 0.773% on aver-
age per year, in Slovakia it is only 0.574% on aver-
age. The projection of further development of the
share of RES production in total energy produc-
tion for the next 10 years after 2020 is presented
in Table 2.

Although on the basis of historical results, we
could expect a continuous and systematic increase
in the share of energy production from RES, the



Table 2. Forecast of the share of RES production after
2020 in the Slovak Republic and at EU level.

YEAR EU SR

2021 21.3 15.7
2022 22.1 16.2
2023 22.9 16.8
2024 23.7 17.4
2025 24.4 18.0
2026 25.2 18.5
2027 26.0 19.1
2028 26.7 19.7
2029 27.5 20.3
2030 28.3 20.8
2031 29.1 21.4
2032 29.8 22.0
2033 30.6 22.6
2034 31.4 23.1
2035 32.2 23.7
2036 32.9 243

increase in the EU will be higher than in Slovakia.
Assuming the preservation of historical trends, the
difference between the share of energy use from
RES in Slovakia and the EU will be exacerbated.

4 CONCLUSIONS

The above assessments show that at EU aver-
age, the targets will be met by 2020 and that EU
countries will be able to produce more than 20%
of renewable energy in the given period (subject
to otherwise unchanged conditions). Despite this
relatively positive assumption, interregional differ-
ences need to be taken into account in achieving
that goal. The Slovak Republic should produce
almost 15% of renewable energy in 2020, fulfilling
the national target, but not reaching the EU tar-
get. Based on this, it can be concluded that not all
EU countries are equally involved in achieving the
set goals. However, a more detailed assessment of
developments in individual EU countries requires
more detailed research and it will be the subject of
our further research interest, in spite of the finding
that the statistically significant link between the
economic performance of countries and the share
of renewable energy has not been confirmed.
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Ecological aspects of manufacturing enterprises activity:
Analysis methods

B.A. Amanzholova & E.V. Khomenko

Faculty of Business, Novosibirsk State Technical University, Novosibirsk, Russian Federation

ABSTRACT: Disclosure of information on ecological activities in the reporting of manufacturing
enterprises is very important issue in conditions of the Russian national model of sustainable develop-
ment which doesn’t have today sufficient experience and the developed regulatory framework, and also
because of nature, intensity and scales of impact of the entities on the environment. It is obvious that
under uncertainty of social responsibility parameters and objectively existing misbalance between the
economic, social and ecological aspects disclosed in the reporting new approaches to the analysis of dis-
closure of the information on ecological activities are necessary. Authors offered specific methods and
procedures that provides complex assessment of corporate social responsibility on the basis of the public
reporting parameters variability. Approbation of the method provided systematization of the statuto-
rily prescribed finance indicators of ecological activities, provisions and indirect liabilities according to

accounting standards, and also voluntarily incurred liabilities in nature protection activities.

Disclosure of information on ecological activity is
one of the factors making positive impact on sus-
tainable development of the Russian manufacturing
enterprises. However its action is limited for the rea-
sons of uncertainty of parameters of social respon-
sibility and lack of national standards of corporate
social responsibility. High-quality disclosure of
information promotes management decisions based
on information on ecological costs, assets and liabil-
ities, and provides realization of strategic approach
in management of economic, ecological and social
effectiveness of manufacturing enterprises activity.
Informational content of the reporting reflecting
the ecological liabilities which are legislatively fixed
and voluntarily incurred by the enterprises increases
investment prospects of manufacturing enterprises.

Today information on ecological aspects of
activity is presented by the Russian manufacturing
enterprises in the statistical-and-ecological report-
ing forms which aren’t public, and also in the public
reporting, including financial statements. However
the range of the disclosed indicators significantly
differs. The most important indicators of statisti-
cal survey are: payments for negative impact on the
environment, and also investments on environmen-
tal protection. The system of payments for negative
impact on the environment is the mechanism of
stimulation of nature protection and environmen-
tally safe investments. The main share in payments
is made by payments for placement of production
and consumption wastes (Table 1) (Ministry of

Natural Resources and Environmental Protection
of the Russian Federation 2016, p. 199).

It is evident than in the total amount of the
considered payments, as shown in Table 1, at one
times there was an excess of payments for negative
impact within the allowable limits, at other times—
payments for excess negative impact.

The most considerable volumes of nature protec-
tion and environmentally safe investments are made
by the enterprises of such types of economic activity
as “the manufacturing activity”, “production and
distribution of the electric power, gas and water”
and “extraction of minerals” (Table 2) (Ministry of
Natural Resources and Environmental Protection

Table 1. Payments for negative impact on the environ-
ment in Russia, billion rubles.
Payment type 2013 2014 2015
Total 247 232 279
including: negative impact on 104 82 7.6
atmosphere
negative impact on water 38 43 50
placement of production and 10.5 10.7 153

consumption waste
From the total amount of payments 11.8 12.3 13.5
it is paid for:
negative impact within the
allowable limits
excess negative impact 129 109 144




Table2. Investments into fixed capital on environmental
protection by types of economic activity, million rubles.

Types of economic activity 2014 2015
Manufacturing activity 62,908 63,816
Production and distribution of the 25,548 28,693
electric power, gas and water
Extraction of minerals 22,354 24,044
Transport and communication 2815 2478
Agriculture, hunting and forestry 752.5 597.3
Providing other municipal, social 561 1095.2

and personal services

of the Russian Federation 2016, p. 199). Over three
quarters of total annual volume of investments are
the share of these types of economic activity.

The state initiative of transition to the new
system of ecological regulation based on the
principles of the best available techniques and
technologies (BATT) has to promote fuller disclo-
sure of information on ecological aspects of activ-
ity of the industrial enterprises. It is planned that
300 enterprises made about 60% of gross pollution
will begin implementation of new system of eco-
logical regulation in 2019.

The analysis of the existing practice of disclo-
sure of information on ecological activity in the
public reporting of the manufacturing enterprises
making the greatest negative impact on the envi-
ronment confirms lack of the detailed information
even in financial statements. For example, environ-
mental protection costs and recognized ecological
liabilities are respectively included in assets or the
total expenses and short-term liabilities and aren’t
shown separately. Indirect liabilities and provi-
sions, arising in ecological activity are disclosed
only in case of importance of their influence on
a financial state, results of activity and cash flow.

In annual reports for shareholders and sustaina-
ble development reports the information is disclosed
to the fullest extent possible. It contains financial
and non-financial indicators of ecological activity,
and also the main directions of environmental pol-
icy of the company (Amanzholova 2016).

It is obvious that current situation in the sphere
of information support of the manufacturing
enterprises management influence on the analytical
potential of the reporting that significantly reduces
quality of management decisions in the ecological
sphere. “Content analysis is used to determine
the extent of biodiversity disclosures found in the
integrated and sustainability reports of companies
included in the JSE’s mining and food producer
and retail sectors. This method is frequently used
to study non-statutory disclosures in corporate
reports and involves codification of information
found in these reports into predefined categories

in order to highlight trends and make inferences”
(Mansoor & Maroun 2016, p. 599).

One of the difficult questions of ecological
activity management that is urgent for both inter-
nal and external users of information is the ques-
tion of a object of the ecological accounting and a
number of objects for the analysis. Authors hold a
view of Sokolov (2010) and consider the economic
event as an object of the ecological accounting.
Recognition of the economic event as an object
of the ecological accounting allows to identify the
moments of economic process changing or con-
firming structure of assets or their sources (assets
and sources at the same time), connected with eco-
logical activity. Authors consider that such single
moments of economic process can be grouped on
nature protection costs and ecological liabilities.

Specific nature of ecological activity predeter-
mines classification of costs in dependence on their
purposes, but it has no significant influence on
the accounting procedure determined by national
accounting standards. So, equipment rebuilding
costs made to decrease negative impact on the
environment refers to capital costs, and finally, will
increase the fixed assets value. The capital costs
on creation of the new technologies minimizing
impact on the environment can be recognized as
intangible assets. The given examples demonstrate
a high level of a regulation of recognition and reg-
istration in accounting of capital and current costs.
However this conclusion doesn’t extend to ecologi-
cal liabilities for a number of reasons.

The first reason is a specific base for the origin
of liabilities. Ecological liabilities may arise from
legislative rules, contracts and delict at once. In
turn, the base for the origin defines date of their
recognition, an assessment method, documentary
confirmation and other aspects which are defined
by the organization independently.

Secondly, recognition of the direct liabilities
requires some conditions to be satisfied whereas for
recognition of the indirect liabilities and provisions
professional judgment is required in order to assess
the probability of corporate economic benefits
reduction that may have significant impact on reli-
ability and a representativeness of the information
on liabilities.

Thirdly, “exit” of the economic events out of the
reporting period is typical for ecological activity.
It is about events after the reporting date which
consequences may be disclosed in the reporting of
the previous period using a special procedure or
revealed as the economic events of a new period.
The choice of recognition method is also a subject
of professional judgment, and it may influence
not only on reliability of reporting indicators, but
also on their comparability between the reporting
periods.



Thus, costs and liabilities are the objects of the
analysis that are the most important for manufac-
turing enterprises having negative impact on the
environment (Fig. 1).

It is obvious that the objects given on the Fig-
ure 1 are inter-related as in accounting system they
characterize assets and their sources. However for
recognition of assets and liabilities in accordance
with the civil laws it is very important to declare
possession, use and disposition rights or their com-
bination. Besides, it is rather difficult to identify
spheres of corporate social responsibility and legal
backgrounds of reporting preparation. Authors
selected legislatively fixed liabilities of the company
and voluntarily assumed liabilities within agree-
ments with shareholders as such legal backgrounds.

Speaking about corporate social responsibility,
authors follow traditional approach when the eco-
nomic, ecological and social aspects are considered.
“The overall focus of sustainability accounting and
assurance is risk assessment, which is based on
sustainability from the perspective of all stakehold-
ers-financial, social, environmental, and technolog-
ical-and management of the risk. Assumptions of
sustainability accounting are developed from pos-
tulates of financial accounting and include: Conti-
nuity. Reports assume business continuity sufficient
to meet sustainability objectives and requirements,
including product disposal and environmental
cleanup” (Fagerstrom et. al. 2017).

The research has shown that under the condi-
tions of uncertainty of parameters of social respon-
sibility for the Russian manufacturing enterprises
there is an imbalance between economic, social
and ecological activities. So, a number of indicators
were calculated for the company which has nega-
tive impact on the environment. Indicators were

| Objects of the analysis

|
< AW

| Costs | ‘ Liabilities |
Current | Direct I
Capital | Indirect ‘

)

Provisions

Fixed assets
Intangible assets

Figure 1. Objects of the analysis specifically for manu-
facturing enterprises carrying out ecological activity.

chosen to characterize sustainable development in
economic, ecological and social activities (Table 3).

It should be mentioned that in Table 3 only a part
of the system of indicators linking factors of sus-
tainability and their influence is presented, however
the provided figures reveal some imbalance in activ-
ities. So, the indicator “The created value added” is
used for an integrated assessment of the sustainable
development of the company and it shows signifi-
cant increase in value added during the analyzed
period. At the same time the economic sustainabil-
ity indicators also tend to growth, but the same is
not appropriate for social and ecological spheres.

The information from the accounting (finan-
cial) reporting; annual report; reporting on the
sustainable development was used for calcu-
lations. So, in the conditions of information
sources variety and non-mandatory provisions
of the significant information disclosure the new
approaches to the analysis of disclosure of the
information on ecological activity are required
(Fagerstrom et. al. 2007, Brown & Dillard 2014.,
Burchell et. al. 1985).

Authors have offered the method for analysis of
representation and disclosure of the information
on ecological activity in reporting (Fig. 2).

This method provides a complex assessment
of corporate social responsibility in the sphere of
nature protection activity taking into account vari-
ability of the parameters disclosed in the public
reporting. The difference of the author’s approach
from existing ones is in focus of analyst’s attention
on the identification of the specific economic events
and the analysis of influence of their consequences
on ecological activity indicators. Such specific facts
are events after the reporting date and contingencies.

Table 3. Dynamics of indicators of economic, ecological
and social sustainability, %o.

Indicators 2014 2015 Changes

Rates of change of the created 173.3 162.5 -10.8

value added

Economic sustainability

Rates of change of return on
equity

Rates of change of capital
productivity

104.2 132.7 285

1099 1193 94

Social sustainability
Rates of change of labor
productivity

123.4  86.5 -36.9

Ecological sustainability

Rates of change of a share of 53.8 669 13.1
payments for pollution of the
environment in the created
value added
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Figure 2. Proposed method of analysis of the ecologi-
cal aspects of manufacturing enterprises activity.

The production enterprises which activity dam-
ages the environment make reserves on emer-
gency response, land restoration and other similar
reserves. In reporting for closed financial year these
reserves reduce profit (or increase losses), but in
the next period the sum of a reserve can be used on
definite purposes, and can be restored. Both cases
have significant effect on performance indicators,
including ecological ones.

However the facts of reserves restoration need
special attention as they are capable to misinform
reporting users due to failure of the indicators com-
parability in the reporting. For this reason authors
have included in the analysis method some pro-
cedures, directed to identification of events after
the reporting date and contingencies on ecological
aspects, and modeling the reporting indicators taking
into account consequences of such events and facts.

On the first stage it is recommended to use a
morphological analysis method for identifying the
most significant for the analysis purposes indicators
of the manufacturing enterprises public reporting.
As it was mentioned above, variability of the pub-
lic reporting parameters is caused by types of the
reporting, legal backgrounds and spheres of corpo-
rate social responsibility of the enterprises.

In Figure 3 results of preliminary assessment of
level of the information disclosure on ecological
activity in different types of the public reporting
(accounting (financial) reporting, annual report,
sustainable development reporting) are presented.

Legal backgrounds of the reporting and spheres
of corporate social responsibility also participate
in preliminary assessment. Combination of these
factors predetermines content of financial and
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Figure 3. Morphological matrix of disclosure of infor-

mation on ecological activity in the public reporting of
the enterprises.



non-financial information on ecological activity of
the manufacturing enterprises.

Verification of this hypothesis allowed esti-
mating the level of disclosure of information on
ecological activity in the public reporting of the
enterprises for ensuring their sustainable develop-
ment. During the analysis some situations typical
for most manufacturing enterprises are revealed. It
is disclosure in accounting reporting the economic
indicators on ecological activity, legislatively pro-
vided and obligatory for the enterprises according
to accounting standards. Facts of disclosure of not
only financial, but also non-financial information
according to accounting standards, sustainable
development standards and corporate standards
are revealed (Amanzholova et. al. 2016).

By results of preliminary assessment of disclo-
sure of information on ecological activity the struc-
ture of the financial and non-financial information
on objects of the analysis is identified. So, if the
ecological liabilities are included in debit debt and
credit debt, then on date of the analysis it is neces-
sary to estimate their dynamics between the report-
ing date and date of the reporting submission to the
interested parties. The procedures of the qualitative
analysis of events after the reporting date and con-
tingencies offered by authors are shown in Figure 4.

For the demonstration of proposed analysis
method an example of the lawsuit abortive at the
reporting date, which subject is quality of services
provided within the nature protection activity is
used. If works are performed and documented cor-
rectly, then their value is included in capital or cur-
rent costs recognized in accounting and reporting.
In this case credit debt is accounted. However, if the
lawsuit is completed at the date of submission of the
reporting to users, then the reasons for correction the
data on assets and obligations arises. But for making
the decision on such correction it is necessary to take
into account materiality or potential materiality of
consequences for the financial state, financial results
and cash flow. That’s why modeling of the report-
ing indicators taking into account revealed events
after the reporting date and contingencies is a sepa-
rate procedure in proposed analysis method. What
concerns contingencies, the most important stage
of modeling process is the analysis of consequences
under uncertainty (Khayrullina et al. 2015).

So, if to come back to the example of a lawsuit,
then the procedures shown in the lower part in Fig-
ure 4 are applied if it is abortive lawsuit at the date
of submission of the reporting to the interested
parties. Making a decision on correction of the eco-
logical activity indicators it is necessary to proceed
from assessment of the materiality of events after
the reporting date and contingencies consequences.

Such correction may be done in different ways.
First, data on assets, liabilities, capital, income and
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Figure 4. The procedures of the qualitative analysis of
events after the reporting date and contingencies.

costs are ascertained, and the analysis is carried out
taking into account a reliable assessment of the cor-
rected indicators. Secondly, notes to the accounts
are used for making corrections. In fact indicators
correction may be done differently. According to
Russian accounting standards, recognized con-
tingencies should be included in general expenses
(option 1), miscellaneous expenses (option 2) or
asset value (option 3) depending on type of the con-
tingence. In modeling process it is necessary to pay
attention to the links, determined by the content of
indicators and mechanism of their influence.
Identification of the performance indicators
sensitive to events after the reporting date and to
contingencies provides consolidation of informa-
tion and cut in expenses for obtaining of useful



information by the interested parties. So, there is
a need for the information structuring on the basis
of ranging of the ecological activity indicators,
which should be disclosed with a glance to their
materiality or potential materiality for decision
making. It is offered to carry out the ranging on
the basis of an estimation of relative departure of
the indicators calculated with and without correc-
tions (Tab. 5).

From Table 5 it is evident that the material devi-
ations are appropriate for indicators of the created
value added, return on equity, and also a share of
payments for pollution of the environment in the

Table 4. Main indicators and their influence on the
reporting.

Indicators Main influence

Return on Correction of profit (general
equity expenses, miscellaneous expenses)

Capital Correction of the fixed assets value
productivity

Credit debt Correction of the credit debt for the
turnover sum of provision or indirect liability

Returns on Correction of profit (general expenses,
assets miscellaneous expenses), correction

of the fixed assets value
Table 5. Dynamics of indicators of economic, ecologi-

cal and social sustainability,% (after the modeling).

Indicators 2014 2015 Changes

Rates of change of the 173.3 162.5 145.2 —-10.8 -28.1

created value added

Economic sustainability

Rates of change of 104.2 132.7 1129 28.5 8.7
return on equity
Rates of change of 1099 119.3 119.3 94 94

capital productivity
Social sustainability

Rates of change of 123.4 86.5 86.5 —36.9 —36.9

labor productivity

Ecological sustainability

Rates of change of a 53.8 669 73.6 13.1 19.8
share of payments

for pollution of the

environment in the

created value added
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created value added. So, the information about
consequences of the events after the reporting date
should be disclosed in reporting.

Thus, the proposed method of the ecological
aspects analysis provides a reliable information
basis for drafting the notes to accounts, contents
of the annual report and the report on sustainable
development. Focus on meeting the requirements
of the interested parties is the main advantage
of such approach. The disclosure of the data on
ecological aspects and information interrelations
of the sustainable development indicators in the
reporting provides increase in validity of conclu-
sions and decisions, and also a reliable assess-
ment of social responsibility of manufacturing
enterprises.
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ABSTRACT: Projects of water infrastructure (drinking water supply and drainage and sewage treat-
ment), can be at various risks which may affect their feasibility. Therefore the important aspect of the
project implementation in the water sector can be an assessment of the risk which may affect the project
at various stages. When deciding on implementation of a project using conventional (PSC) model or PPP
model, there is necessary to consider the possibility of effective risk management and risk allocation
between the public and private sector. Risk is an important factor which affects the impact of the suc-
cessful completion of a project in financial, temporal and qualitative perspectives. This article deals with
identifying and quantifying potential risks on the side of private as well as public partner using the DBFO
model. The Design Build Finance Operate (DBFO) model is a form of Public-Private Partnership (PPP).

1 INTRODUCTION

Water is a vital resource for life, and for our econ-
omy. However, the aquatic environment faces
many serious challenges such as water scarcity,
pollution and ecosystem degradation. These pres-
sures will increase in Europe and globally due to
climate change and the increasing global popula-
tion. Therefore, urgent action is needed to tackle
these challenges.

There are significant challenges in Europe with
regard to water quality and quantity. As reflected
by the Blueprint(COM/2012/0673) to safeguard
Europe’s water resources, almost half of Europe’s
freshwaters are at risk of not achieving good
ecological status, the main objective of the EU
Water Framework Directive, with adverse effects
on biodiversity and public health and hamper-
ing the provision of ecosystem services. Water
scarcity and droughts already affect one third of
the EU territory across different latitudes, while
floods cause deaths, displacements and large eco-
nomic losses all over Europe. Significant invest-
ments are needed to build, operate, maintain and
adapt water infrastructures in order to face these
challenges inside Europe and in other developed
countries. Many developing countries are still
struggling with the provision of basic needs like
adequate water supply and sanitation, which are
a prerequisite to fight poverty and promote eco-
nomic development.

These challenges are projected to increase due to
climate change, socio economic developments and
increasing water demand in agriculture to support
essential ecosystem services as food and develop-
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ment of a bio-based economy. Recent studies show
that by 2050, 2.3 billion more people than today
are projected to live in river basins experiencing
severe water stress.

Additional pressures will exacerbate competi-
tion between water users, putting irrigated agricul-
ture, ecosystems, cities, industries and, in general,
economic development at risks in several regions
of the world (OECD 2010).

Public-Private Partnership (PPP) is a long term
contract between a private party and a government
entity for the provision of public service and devel-
opment of public infrastructure in which responsi-
bilities and ravers are shared.

The DFBO model is one of the PPP alternatives
of the partnership between the public and private
sectors. PPP in general is a type of cooperation
between the state administrative bodies and busi-
ness sector with the purpose to provide funding,
building, renovation, administration or mainte-
nance of public infrastructure or providing of pub-
lic service.!

1. Public Services—The public services in Slovak Repub-
lic are the services created, organized, or regulated by the
public administrative body, which should secure that the
service will be provided in the way necessary to satisfy
the social needs while respecting a principle of subsidiary,
principle according to which all measures and authorities
are executed on the lowest level of administration, which
allows their execution or performance. In the area of
technical environmental infrastructure the public services
usually include the electricity and gas supplying, drinking
water supplying and municipal wastewater disposal and
treatment.



Public discussions on suitability of PPP usually
do not always give a clear answer to the question
what we exactly understand under the term PPP
with regard to above-mentioned definition, but
after long-time discussions the experts gradually
agreed on the clear definable term of PPP. The
core elements of effective and true PPP models
were defined by (Pfniir et al. 2010) as we can see
them on the Figure 1.

2 PPP COOPERATION MODELS—DBFO

Each PPP model has its strengths and weak-
nesses which must be recognized and integrated.

life-cycle
sustanable approach efficient
partner- risk
ship | alocation
core

\ /
elements

competi- of
— effective ouput

ecczlil‘;ny PPP P ft:icci)ﬁca-

——

defined
benefit
available

private
financing

Figure 1. Core elements of effective PPP model.

Table 1. SWOT analysis—DBFO mode.

PPP does not provide a “quick fix”” and should be
applied only where suitable and when clear ben-
efits and advantages can be demonstrated.

PPP structures must be adapted to sector and
project context. Desired impacts and benefits will
influence PPP selection and design (Kavas 2012)
states the strengths and weaknesses of the DFBO
model, which are summed up in the following
Table 1.

3 MODELS OF PUBLIC-PRIVATE
PARTNERSHIPS IN THE MUNICIPAL
SEWAGE DISPOSAL

The most common types of PPP models created
to secure the public services in the area of munici-
pal water supplying are DBFO models or their
variants DB, DBO, etc. According to (Renda et al.
2006) ,,In Design-Build- Finance-Operate (DBFO)
schemes, the private partner designs the service or
the asset according to the requirements set by the
public entity, ensures and finances the construction/
implementation of the asset/service following the
design phase, and finally operates the facility. At
the end of the PPP contract, the service or asset
can be granted back to the public sector under the
terms of the original PPP agreement; in alternative,
the agreement is renegotiated. DBFO is the most
complex type of PPP, since itguarantees all the
implementation and operational efficiencies of the
previous models, but also provides for new sources of

Main Features

Application

o Contract with a private party to design, build, operate and finance
a facility for defined period, after which the facility reverts to the
public sector

o The facility is owned by the private sector for the contract period
and it recovers costs through public subvention

o Key driver is the utilization of private finance and transfer of
design, construction & operating risk

o Variant forms involve different combinations of the principle
responsibilities

o Suited to projects that involve significant
operating content

o Particularly suited to roads, water and
wastewater projects

Strengths

Weaknesses

o Transfer of design, construction and operating risk

o Potential to accelerate construction

o Risk transfer provides incentive for adoption of whole life costing
approach

® Promotes private sector innovation and improved value for money

o Improved quality of operation and maintenance

e Contracts can be holistic

o Government is able to focus on core public sector responsibilities

o Attracts private sector finance

o Attracts debt finance discipline

o Delivers more predictable and consistent cost profile

o Greater potential for accelerated construction program; and

o Increased risk transfer provides greater incentive for private sector
contractor to adopt a whole life costing approach to design

o Possible conflict between planning and
environmental considerations

o Contracts can be more complex and tendering

process can take longer than for BOT

o Contract management and performance
monitoring systems required

o Cost of re-entering the business if operator
proves unsatisfactory

o Funding guarantees may be required

o Change of management system required
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capital. The most common model is the DBFO con-
cessionwhere the private investor designs, finances,
constructs and operates a revenue-generating infra-
structure in exchange for the right to collect the
revenues for a specified period of time, generally for
25-30 years. Ownership of the asset remains with
the public sector. This model is particularly suited
for roads, water and waste projects and generally for
services where user charges can be applied.”

4 RISK ALLOCATION

In building infrastructure through public-private
partnerships, these risks include the provision of
infrastructure, operational risks, and the demand
for services, financial risks and political risks.

Agreements on whom and what the risks involve
both sides of the partnership are implicitly left to
system users and are a key part of PPP contracts.

The PPP project has a number of risks because
of its complexity. The importance of optimal dis-
tribution of risks between the public and private
sector should not be underestimated, because only
in this way can we achieve an optimal price-per-
formance ratio.

Therefore, the principle of optimal risk spread-
ing is as follows: The risk is borne by the party that
can best assess and minimize it. The risk distribu-
tion of the project is therefore based on partner-
oriented managerial skills. The prerequisite for the
proper distribution of the risks involved is first to
identify them.

Using of quantitative methods as support for
decision process is one of the possibilities how to
eliminate risk during decision. Many times man-
agers solve problems, that they know not how to
evaluate from the view of expert skills resp. from
the view of practical experiences and therefore
they use also other tools, as for example statis-
tics application, operation analysis, mathematical
modelling. (Teplicka et al. 2012)

PUBLIC PRIVATE PARTNERSHIP (PPP)
allows the public sector to get better value for
money in the delivery of the public services. More-
over, by switching its role from a provider to a
buyer of services, the Government can focus on its
core responsibilities of policy-making and regula-
tion. Through closer partnership with the private
sector, efficiency gains and other benefits can be
reaped, particularly from the following sources:

1. Private Sector Expertise and Competitive
Advantage. PPP allows Government to tap on
to the private sectors expertise, innovation and
competitive advantages in the delivery of pub-
lic goods and services. This could raise quality
and improve cost effectiveness through innova-
tive designs or business tie-ups. In addition, the

Government can also tap on the private sectors”
networks to maximise asset utilisation and com-
mercial potential.

2. Cost Efficiency through Lifecycle Optimisation.
By combining design, build, maintain and oper-
ate functions in the same PPP contract with the
provider, it gives the provider a strong incentive
ensure the project design takes into consideration
operational and other lifecycle costs. PPP also
allows for private sector scrutiny of design specifi-
cations and the business model, with the possibil-
ity of achieving the same outcomes at lower cost.

3. Optimal Sharing of Risks.

In a PPP project, Government and the private
sector share the risks of delivering a service. The
risks may be allocated according to each party’s
expertise in managing and mitigating the risks
in the service delivery process. Typical risks
that are allocated to the private sector include
design, construction and financing risks. On the
other hand, the public sector may take on politi-
cal and regulatory risks, while other risks such
as demand / revenue risks will be assigned to
whichever party is best able to bear it. By trans-
ferring the financial risks to the private sector,
there will also be greater certainty over Govern-
ments future cash flows.

FOR THE PRIVATE SECTOR:

a. PPP offers more business opportunities to the
private sector. The private sector will be engaged
to deliver a full suite of services (e.g. design,
construction, operations and maintenance)
which were traditionally performed in-house
by public agencies or performed by multiple
private companies. The main business sense is
not just maximizing profits at the cost of cost
reduction, but also creating value and trying to
reach customers by meeting their requirements
and needs (Teplicka et al. 2015).

b. PPP also allows the private sector to move from
just constructing assets according to clearly
specified designs, to designing and delivering
innovative solutions. The private sector has
more room to innovate and offer efficient solu-
tions for public services. In addition, the private
sector can also use its expertise and network to
maximise asset utilisation and the commercial
potential of the project.

c. The involvement of private sector players in
PPP projects may also give companies valuable
expertise and experience to spur their develop-
ment in the PPP arena and position them to win
overseas contracts.

FOR MEMBERS OF THE PUBLIC:

aa. PPP brings together the expertise of the Gov-
ernment and the private sector to meet the



Table 2. Risks for PPP projects.

Risk Description

Planning

Changes in planning Delay and cost increase due to changes in planning entities

The quality of planning Increasing the cost of the repayment schedule is necessary due
to the poor planning quality

Authorizations Additional costs as a result of granting a postponement
authorization only /

In connection with increased requirements
Construction

Acquisition of land
Basic construction, the choice of building materials

Construction costs
Construction time
Operation and use
Management of buildings
Renovation and reinvestment
Usage or demand

Vandalism

Increase in prices

Aging

Funding

Loans

Variable funding

Exceeding the financial framework

Refinancing

Assessment
Residual value

Superior risks

Force majeure
Political force majeure
Risk of insolvency

Interfaces risk

Changes in laws, regulations and standards

Delays in procurement, construction, higher acquisition costs

Complications due to the geological characteristics of the
country, archaeological sites, contamination, etc.

Cost overrun due to incorrect calculations | planning,
poor project management

Extensions due to misconduct, poor project management, bad
weather

Incorrect calculation, in particular maintenance and repair costs,
e.g. due to the insufficient quality of construction, deviations
from performance standards

Skip the necessary investments into the future at a higher price

Increasedlunder-utilization leads to an additional increase or
decrease costs.

Costs due to the arbitrary destruction of buildings and facilities
that are accessible, particularly in public buildings, schools and
the criminal sector

Higher costs due to increased prices of basic resources
(electricity, water, personnel costs)

The costs of prematurely obsolete technology and, where
necessary, the renewal of equipment to meet performance
standards (in particular information technology)

The financing project will be late or will not happen.

Funding is more expensive than expected due to changes in
interest rates, margin, rate, etc.

Additional costs lead to insufficient funding or compel them to
use it reserve lines at the bank.

Latelinadequate commissioning may jeopardize sufficient
coverage of the debt service.

The residual market value of the assetlstate of the structure at
the end of the life of the project

Unforeseen expenses due to natural disasters

Costlloss of earnings due to the strike, civil war or war conflicts

The insolvency of the general contractor, subcontractors or
project company

Negative consequences of the coexistence of private and public
services (From public officials)

Increased costs due to changes in building and operating
standards, work practices and safety regulations, health,
environmental protection standards, taxes, etc.

needs of the public effectively and efficiently.
PPP will
deliver public services that can better meet
the needs of the public without compromising

When structured appropriately,

public policy goals and needs.

bb. Government will also ensure that public inter-
est is protected in all PPP projects and that
service delivery will meet public needs at the
best value for money when the private sector is
brought in to provide government services.
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In particular, the public sector will ensure that:

. The private providers can meet the public needs
effectively;

. There is clear accountability when services are
delivered by the private sector and the public
knows who to approach for service queries and
feedback;

. Public security, health and safety will not be
compromised in the PPP projects; and

. Confidentiality of information will be observed.
We will protect the personal data and informa-
tion of the public agency’s customers.

5 CONCLUSION

Risk allocation in PPPs is straightforward in
principle-risks must be allocated to the party best
able to manage them (at the lowest cost)—but
challenging in implementation. Generic applica-
tions of this principle have resulted in more or
less standardized notions of how risks should be
allocated between public and private parties, which
have reduced VFM.

Effective risk allocation requires creative and
innovative thinking, customized to the unique
characteristics of the project. It also requires addi-
tional guiding principles, including considering
which party has the greatest incentives to undertake
preventative risk management and to minimize the
financial consequences of a risk. Partially transfer-
ring risks that are typically fully retained by the
public sector may also create incentives for the pri-
vate party to opt for more cost-efficient solutions.
Because risks are continually evolving throughout
the life of the project, general guiding principles or
“rules of the game” should be devised in order to
create predictability in the management of unex-
pected or new risks. Finally, throughout the risk
allocation process, parties should avoid pursuing
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overly sophisticated risk management strategies
that result in high monitoring, transaction and
management costs, which can erode VFM.
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ABSTRACT:

It is important to monitor the development of the waste generated and of the waste treatment.

Our contribution is focused on the development of the total waste generated by households and businesses by
economic activity (according to NACE Rev. 2 and year) and the analyze of the development of the develop-
ment of the municipal waste generation and treatment, by type of treatment method in EU-28, in EU-15 and
in ten countries that joined the EU in 2004 with an emphasis on Slovakia. The main objective of the contribu-
tion is to assess the development and current state of waste generate and waste management in the EU.

1 INTRODUCTION

Waste is generated in connection with each human
activity. It is a by-product of the production and
provision of the service (Sivak et al. 2011). The by-
product may arise in the form of undesirable out-
put of economic activity as non-useful by-product,
e.g. emissions, i.e. as outputs with negative mar-
ket value. Also, products produced and intended
for single-use, including packaging, are wastes. In
terms of use and physical and moral wear and tear,
products such in production (e. g. machinery and
equipment), even in households (e. g. appliances,
furniture) are degraded, lose their functionality.
They become waste. In many cases, functional
products that are superfluous for different reasons
are waste, e.g. food after the expiration date.

Every term used in the scientific field should
be precisely defined. In the field of waste manage-
ment, we have different definitions of waste.

Basel Convention (1989) defines wastes as sub-
stances or objects which are disposed of or are
intended to be disposed of or are required to be
disposed of by the provisions of national law.

The United Nations (1997) define waste as
“materials that are not prime products (that is,
products produced for the market) for which the
generator has no further use in terms of his/her own
purposes of production, transformation or con-
sumption, and of which he/she wants to dispose.”

Under the Waste Framework Directive 2008/98/
EC, Art. 3(1), the European Union defines waste
as “an object the holder discards, intends to dis-
card or is required to discard.”

Waste can be defined as a by-product of manu-
facturing and service provision (Sivaket al. 2011).

Definition of waste associated with its place of
origin, in order to realize the control of the treatment
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and disposal. Table 1 defines four classes of waste
(Pongracz 2009).

“The quantities of solid waste have grown stead-
ily along with Gross Domestic Products (GDPs)
over the past decades. For example total quality
of municipal waste per capita increased by 29%
in North America, 35% in OECD, and 54% in the
EU15 from 1980 to 2005” (Sjostrdom & Ostblom
2010). Each waste affects the environment and
human health.

The primary objective of waste management
should be to minimize the negative effects of the
generation and management of waste on human
health and the environment Waste prevention
should be the first priority of waste management.
The European Union requires the application of
the waste hierarchy as shown in Figure 1.

The Waste Framework Directive has brought
a new philosophy into the waste management of
the European Community. Emphasis is placed on
the waste prevention and introducing an approach
that takes into account the whole life cycle of prod-
ucts and materials, not just their waste phase.

Table 1. The four classes of waste.
Class 1  Non-wanted objects, created not
intended, or not avoided, with no purpose
Class 2  Objects that were given a finite purpose,
thus destined to become useless
after fulfilling it
Class 3 Objects with well defined purpose, but
their performance ceased being acceptable
Class4  Objects with well defined purpose, and

acceptable performance, but their users
failed to use them for the intended purpose

Source: Pongracz, 2009.



Figure 1. Hierarchy of waste management.

Waste prevention is defined as measures taken
before a substance, material or product has become
waste, that reduce the quantity of waste, including
through the re-use of products or the extension
of the life span of products; reduce the adverse
impacts of the generated waste on the environment
and human health; or reduce the content of harm-
ful substances in materials and products.

Preparing for re-use means checking, cleaning
or repairing recovery operations, by which prod-
ucts or components of products that have become
waste are prepared so that they can be re-used
without any other pre-processing.

Recycling means any recovery operation by
which waste materials are reprocessed into prod-
ucts, materials or substances whether for the origi-
nal or other purposes. It includes the reprocessing
of organic material but does not include energy
recovery and the reprocessing into materials that
are to be used as fuels or for backfilling operations.

The recycling rate in Japan was roughly the same
in 2007 (20.5%) as it was in 2002 (19.9%). It appears
recycling rates have reached some sort of steady
state. The relevant policy question is whether the
steady state is socially optimal (Kinnaman 2010).

The estimated socially optimal recycling rate is
defined as the rate that minimizes the net social
costs of managing reidnential solid waste (Kinna-
man 2010).

The average share of waste for recycling in the
member countries of the European Union, includ-
ing Slovakia, should increase from the current 44%
to 70% by 2030. European Union want to achieve
50% recycling by 2020.

2 MATERIAL AND METHODS

The object of our investigation are the analyze of the
development of the total waste generated by house-
holds and businesses by economic activity (accoord-
ing to NACE Rev. 2 and year) and the analyze of the
development of the development of the municipal
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waste generation and treatment, by type of treatment
method in EU-28, in EU-15 and in ten countries that
joined the EU in 2004 with an emphasis on Slovakia.
The main objective of the contribution is to assess
the development and current state of waste generate
and waste management in the EU. Published data
on waste generation in Europe varies considerably
depending on selected data and assumptions. Given
that there are different methodology for setting val-
ues in the field of waste management (Brautigam
et al 2014), we used only Eurostat data.

3 RESULTS AND DISCUSSION

In 2014, the total waste generated in the EU-28 by
households and budinesses by economic activity
(accoording to NACE Rev. 2 and year) amounted to
2502.89 million tonnes. In the EU-28, over the ten
years analyzed, the total quantity of waste produced
decreased. The volume of waste produced in the ana-
lyzed period grew, with the exception of 2008 when
there was a decrease in waste generation of 5.46%.
The analysis of the development of waste gener-
ation in the EU-15 shows that during the analyzed
period, the volume of total waste generate in 2014,
as compared to 2004, increased in ten countries—in
Belgium (24%), Germany (6%), France (9%), Italy
(14%), Nederland (44%), Denmark (60%), Greece
(109%), Finland (38%), Sweden (82%), Austria
(5%) and decreased in five countries—Luxembourg
(—15%), Ireland (-38%), United Kingdom (—16%),
Spain (-31%), Portugal (-50%). The development
of total waste production illustrated Figure 3.
Figure 4 shows the development of waste pro-
duction in countries that joined the EU in 2004.
The analysis of the development of waste genera-
tion in the EU-15 shows that during the analyzed
period, the volume of total waste generate in 2014,
as compared to 2004, increased in 3 countries—
Estonia (9%), Latvia (109%), Poland (30%) and
decreased in seven—Cyprus (—9%), Czech Republic

2014
2012
2010

2502.89
2494.73
2454.06

2008 2427.00
2006 2567,27
2004 2547.59
2350 2400 2450 2500 2550 2600
Figure 2. The development of waste production in

EU-28 (in mil tones).
Source of data: Eurostat 2017.
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Figure 4. The development of waste production in
countries that joined the EU in 2004 (in mil tones).
Source of data: Eurostat 2017.

(=20%), Lithuania (-12%), Malta (—47%), Slova-
kia (-=17%), Slovenia (—=19%)).

Municipal waste consists to a large extent of
waste generated by households, but may also
include similar wastes generated by small busi-
nesses and public institutions and collected by the
municipality; this part of municipal waste may
vary from municipality to municipality and from
country to country, depending on the local waste
management system. For areas not covered by a
municipal waste collection scheme the amount of
waste generated is estimated by Eurostat.

In 2015, the municipal waste generated in the
EU-28 by households and similar wastes generated by
small businesses and public institutions and collected
by the municipality amounted to 476 kg per capita.

Figure 5 shows the development of municipal
waste generated in EU-15. The most municipal
waste in the analyzed period 2004-2015 was gener-
ated in Denmark in 2008-830 kg per capita.

Figure 6 shows the development of municipal
waste generated in in countries that joined the EU
in 2004. The most municipal waste in the analyzed
period 2004-2015 was generated in Cyprus in
2009-729 kg per capita, in 2008-728 kg per capita
and in Malta in 2009-674 kg per capita.

Since 2005 in Slovakia the municipal waste
generation has been increasing. A slight decrease
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Figure 5. The development of municipal waste gener-
ated in EU 15 (in kg per capita).
Source of data: Eurostat 2017.
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Figure 6. The development of municipal waste gener-
ated in countries that joined the EU in 2004 (in kg per
capita).

Source of data: Eurostat.

was recorded in 2009 and 2011, which is mainly
due to the economic situation of households. The
same situation was also observed in the amount of
municipal waste per capita. Municipal waste gen-
eration in Slovakia increased in 2015. It remained
well below the EU average (329 kg per capita com-
pared to around 476 kg per capita).
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Source of data: Eurostat 2017.

Figure 7 illustrates the municipal waste genera-
tion and treatment, by type of treatment method
in EU 15in 2015.

Figure 8 illustrates the municipal waste generation
and treatment, by type of treatment method in coun-
tries that joined the EU in 2004 in 2015. The total
amount of municipal waste generated in Slovakia in
2015 was 329 kg per capita. Statistics for 2015 show
that in the EU on average recycled or composted
45% of municipal waste. Slovakia belongs among
the Member Countries with the lowest proportion
of recycled or composted waste, which is only 15%.

4 CONCLUSION

As shown in Figures 2 and 3, in the years 2004—
2014 in the EU 28 was recorded different devel-
opments in total waste generated by households
and budinesses by economic activity (according to
NACE Rev. 2 and year). Total waste generation in the
EU-28 in the year 2014 compared to 2004 decreased
by 1.75% and in Slovakia degrased by 17%.

The Figures 4-7 show the situation in municipal
waste generation and treatment, by type of treat-
ment method.
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In the EU-28 in 2015 compared with 2004,
municipal waste generation decreased by 7% on
average per person. There was another situation
in Slovakia where in this period the generation of
municipal waste grew by 26%.

The European Commission has approved the
goal of 50% recycling of waste by 2020. Several
countries of the EU-28 have already fulfilled this
objective. It is questionable whether Slovakia man-
age to fulfill this goal. The question is also report-
ing waste statistics, as Member States can choose
from up to four different methods.

Scotland has approved a national goal to become
the wold’s first zero-waste country by 2025. (Kin-
naman 2010)

The European Commission goes on. It approved
the target of recycling 70% of waste by 2030.
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Management styles as a basic assumption of maximizing

the company’s value
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ABSTRACT: Managers and their management styles affect critically the effectiveness, quality and
the overall success of any organization. The goal of the article is to describe how to identify dominant
management styles and how to find the most significant deviations from the desired state. Meeting the
goal would make it possible to recommend such changes that would increase efficiency of any company
and significantly improve the use of employees’ full potential. Mainly analysis of current state and
comparison of existing and desirable management styles have been used to achieve that goal. Multi-point
scale and selected mathematical and statistical methods have been used to quantify the results. The used
system of identification and correction of management styles has clearly proved its full functionality.
Because the system is not limited to any geographical borders, it allows the human capital development in
any company, whether within our country or abroad.

1 INTRODUCTION

If a business wants to survive, even under condi-
tions of the strong competition in international
markets, it needs to increase the efficiency of activ-
ities in several important areas. One of the most
important ever is the process of managing employ-
ees. It is always connected to creating, using and
strengthening of certain management styles. The
concept of managers’ work is a set of practical
steps and actions to cope with core business prob-
lems faced by managers of each organization. It
can be applied to questions of integration of the
individual, as well as, the business needs and objec-
tives, selection and application of particular model
of power relations and control in the organization
or the issue of coordination of separate groups’
activities which have different goals. Each com-
pany from the wide range of instruments builds
its own management system, which is constantly
evolving. Some findings show that the organiza-
tional culture has also an impact on a manager’s
style, which is then forwarded to the followers
(Shearer 2012). The management styles do not
depend just on the organization culture, but the
frame can be much wider. If we go to a different
country, we could observe different management
styles used in the management of employees. For
example Nordic managers have been consistently
reported as individualistic but also more ‘feminine’
and employee-oriented, than those further south
(Smith et al. 2003). Talking about e.g Japanese
management, they are “a highly disciplined people
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with a relatively high standard of education, so
management and leadership is more about objec-
tives, strategies and performance, and less about
crisis management, reskilling and trouble shoot-
ing” (Deveson 1993).

All these facts mean that while evaluating man-
agement styles within a company we must always
take into account various specifics (of the country,
of the company, of their field of business etc.).

If we want to measure the efficiency of human
resources management and human capital devel-
opment and express it by a coefficient we would
also need to include the employees’ frustration,
mobbing, job dissatisfaction, high stuff turno-
ver etc. These factors are much more difficult to
quantify than the corporate expenses are. That
means that although the management efficiency
coefficient cannot be exactly quantified, we know
how to increase the efficiency—by implementing
the most suitable management styles, to an appro-
priate extent. As other research findings show:
“stimulating innovation through the motivation
and the appropriateness of management style is
an effective way to increase the capacity to create
and achieve new products with market demand”
(Corabieru 2010).

The managers are using many management
styles while executing their activities. They are
using the management styles so long that they are
not even aware of using them—not to mention their
suitability or unsuitability. Because of this, there
are often used less appropriate management styles
which lead to decreasing effectiveness of corporate



management and consequently make harder to
achieve business objectives. In such case, it is not
possible to utilize the full potential of employees.
The human capital development stagnates, which
may be the same as the value of the company does.
If the enterprise wants to fulfil the main goal of
its existence, which is maximization of its market
value, while taking into account the interests of all
participants, it must necessarily focus on effective
management of its employees.

The system of management styles is a combina-
tion of individual forms and management methods
used by the manager in relationship to his subor-
dinates, in order to guide their activities and fulfill
the business goals. While there are relationships of
superiority and subordination there must also exist
certain management styles which the manager uses
for leading and managing his subordinates.

The appropriate implementation of manage-
ment styles is affected by many factors. These fac-
tors include e.g.: the age of employees, educational
structure, competence of both managers, as well
as, the employees, manager’s personality, the ratio
of men and women in the company, corporate life
cycle (expansion, stagnation etc.), the environment
in which the activities are carried out, corporate
main business focus (or the main focus of the ana-
lyzed department in the company), the prevailing
partial management activities, size of the enterprise
etc. There may also be differences in the manage-
ment styles used by men or women. As some studies
show “the management style of the women manag-
ers as seen by majority of their subordinates is of
the Autocratic style while the management style the
women managers see themselves as possessing is
the Laissez-Faire style of management” (Pioquinto
2016). The same conclusions were made by Kocher:
“We also find that male managers employ a demo-
cratic style more often than women” (Kocher et al.
2013). Moreover, the authors’ findings show that
“managers who prefer efficiency are more likely to
exercise an autocratic management style by ignor-
ing preferences of their team members. Equality
concerns have no significant impact on manage-
ment styles. Elected managers have a higher pro-
pensity than exogenously assigned managers to use
a democratic management style by reaching team
consensus” (Kocher et al. 2013).

2 AIM AND METHODOLOGY

The aim of this paper is to describe how to identify
dominant management styles in any organization,
and how to find the most significant deviations
from the desired state. This consequently makes
it possible to offer some recommendations about
changes that should be done. That would increase
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the efficiency of management and lead to better
use of employees’ potential. For this purpose also
an analytical model has been created. This model is
able to identify individual management styles, the
degree of their use in any company, their strengths
and weaknesses, as well as, their interconnection
and overlapping. So we are able to uncover com-
pletely new areas and possibilities for increasing
the management styles efficiency.

The objects of our research are primarily
companies in the Slovak Republic. The research
subjects are the used management styles, their
combinations and the degree of their implementa-
tion in the organizations.

The results of our research can by used by man-
agers in any organization to evaluate the actual
status of applied management styles and conse-
quently optimize the corporate operations in the
field of managing their employees.

There are many different management systems
in Slovak organizations that must be taken into
account. To create an appropriate analytic model
which covers all specifics of a particular company
(e.g. the type of business, the specific activities
done by managers, as well as the internal envi-
ronment) is a very challenging task. To fulfil the
task it was necessary to carry out some additional
activities. Those partial activities were necessary
for the successful achievement of the goal. The
analytic model should reflect the particularities of
each company. It should also reflect the fact that
the used management styles could be quite appro-
priate in some companies, but their implementa-
tion might be much less suitable in any others. As
a good example can be used the management of
a nuclear power station, security company, army,
drugstores—in such enterprises must be used dif-
ferent management styles, that might be other-
wise considered as too autocratic or directive. The
same also applies in a case of emergency in any
other company (e.g. when there is a fire or other
imminent danger). This has also been proved e.g.
by Alakbarov’s study of hygiene and epidemiol-
ogy centers’ management styles: “management of
hygiene and epidemiology centers by higher organs
of sanitary-hygienic service has mainly a direc-
tive character. Such characters of management
as coordinating (10.06%), consultative (12.8%),
methodic (25.6%), normative or democratic are
used relatively rare. Integrally—democratic style or
couching in practical activity of those institutions
is not applied” (Alakbarov 2004).

That is why it is much better to choose individ-
ual approach to individual enterprises, and not to
impose management styles preferred by e.g. some
world famous organizations to all other compa-
nies, although they could even carry out similar
business activities.



The analytic model, described in this paper, is
always focused on specifics of any analyzed com-
pany. Moreover, the participation of employees in
the research takes into account the internal corpo-
rate factors which influence the use of appropriate
management styles.

The research samples are either the employ-
ees of the analyzed company or the employees
of selected department within the company (it
depends on whether we analyze the whole company
or just some selected departments—e.g. marketing
department or human resources department).

If we want to analyze the dominant manage-
ment styles of the general manager, the sample for
our research would consist of employees from var-
ious departments but especially the managers, who
are in direct contact with the general manager and
report directly to him. These respondents have the
best overview of the company’s situation, the per-
sonality of the director, the core business activities
and other factors that influence the management
styles used by him.

If the object of our analysis would be a spe-
cific department of the company, the research
sample would be employees of this particular
department.

In both cases the more employees are involved
in the research the more objective the results are
and the more accurately they describe the reality.

3 ANALYTIC SYSTEM

Before developing the analytic model of manage-
ment styles, it was necessary to fulfil two basic
tasks. The first one was collecting all the existing
management styles and their classification into
various groups. The second task was to get basic
values of the appropriate application of each style.

3.1

The first step in management styles analysis was
the review of all the styles that were currently used
in business practice. In the initial stages of our
research the book of Frantisek Liptak “Methods
and styles of management” (1991) and many other
books, mainly from foreign authors, have been
used as the main literature.

After a thorough analysis of all available man-
agement styles, it has shown that the optimal
number of management styles (which would still
be possible to identify, while avoiding duplications)
are 65 different styles. They were classified into
four main groups according to their main features.
Each group had its own name:

Collecting all management styles

— Type of management (20 management styles);
— Orientation of management (15 styles);
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— Dominant mean of management (15 styles);
— Used method of management (15 styles).

3.2 Optimal values for management styles

We presume that the results from the analysis of
management styles in a particular company could
be subjective to a certain level. To avoid an exces-
sive subjectivity of the results (e.g. excessive emo-
tions after disagreement between the manager and
his subordinates), we will not take into account
only the views of the employees, but also the view
of selected external respondents.

It was therefore necessary to get some “basic
values” for each of the management styles. These
basic values would indicate the suitability or unsuit-
ability of management styles used in the business
practise, in general. In such way, the results of the
management styles analysis of a particular com-
pany and our following recommendations how to
increase the management styles effectiveness, could
be objectified by outside respondents’ view.

For this purpose we have created questionnaires
which were then distributed to selected respond-
ents. Those respondents had to determine what
styles are appropriate or inappropriate for applica-
tion in business practise, in general (not taking into
account any business orientation).

The survey was conducted by assigning the
basic point values on a scale from 1 to 10, where a
minimum value of 1 meant the “least appropriate”
and the value of 10 meant the “most appropriate”
management style.

The number of respondents who participated in
this phase of research was 80. After processing the
questionnaires’ results we gained the data which
told us how the responders assess the suitability or
unsuitability of different management styles appli-
cation in the practice. By this way we have obtained
the basic points for each management style.

In effectively managed companies the values for
applied management styles should be very close to
these basic point values. Of course, there will be
an exception for some specific organizations which
simply must to use different management styles
(companies working with hazardous substances or
offering waste services, transportation companies,
security companies etc.).

But when a new research is realized, we will
receive new additional data about appropriate use
of management styles from all the research partici-
pants (employees of the analyzed company). These
new data can be added to the previous basic points.
So the basic points can be continuously specified
and the number of respondents involved in the
research can continuously rise. The main advan-
tage of this approach is that we could create sepa-
rate, independent categories of basic point values



for specific types of businesses (for example—
basic points of management styles just for chemi-
cal companies, financial organizations, educational
institutions etc.). By such approach it would be
possible to get basic point values e. g. only for
companies with chemical production and solve the
problem how to optimize the applied management
styles in such specific organizations.

This approach to optimization of corporate
management is not based on integration of man-
agement styles into any larger unit. On the con-
trary, its basic idea is to divide the management
system into as such small parts as possible. This
makes it possible to identify even the smallest devi-
ations from the desirable state.

3.3 System verification and results

After we have collected all the existing management
styles (65 styles) and obtained the basic point val-
ues for each of them (on the scale from 1 to 10) the
analytic system could be finally developed. After
then it was also tested in the practice of a certain
organization to find out which management styles
are used most and find the most important devia-
tions from the optimum.

The analytic model for a selected company was
developed in MS Excel software. It contained all
the 65 management styles and two basic columns.
The respondents (employees of the company)
had to assign points which expressed their opin-
ion on the real and also the appropriate applica-
tion of management styles within their company
into these two columns. The first column was for
their opinion about the real application of a cer-
tain management style. The second column was for
their opinion about the appropriate application of
the same management style.

Of course, to make it as simple as possible, the
employees had not to write the point values manu-
ally into the table. The file has also contained a
Visual Basic script that allowed the respondents to
evaluate the use of management styles by simple
mouse click in the proper cell. When the respond-
ent had clicked in any selected cell, the value “x” has
shown in it. In the summary column has appeared
a number value (just in line with the X’ mark). If
the respondent decided to change his selection, all
he had to do was to click into another column.
After this a new ‘X’ appeared and the value in the
summary column had changed, as well. By this
way the consumption of time of the employees had
been reduced to the minimum.

There was also available a comment to each of
the management styles. The comment explained
the basic features of each of the styles and its
nature. It had showed up when the respondent
had moved the mouse pointer at any of the man-
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agement style’s title. In addition, with this Excel
file there was also another Word file distributed.
The file contained more detailed description of
every management style. So, if a respondent had
a problem to understand any of the style’s nature,
he could find it easily in the Word file. However,
the management styles were named very suggestive
right from the beginning. Their title should sug-
gest immediately what the style is about and what
its nature is. The evaluation of their application in
a particular company was therefore possible just
with “semantic spontaneity” (e. g. the democratic
management, autocratic management, sanction
management, management by objectives).

Several enterprises had been selected for veri-
fication of the analytic system functionality. The
detailed results of the analysis go beyond the scope
of this paper. We decided to present at least a brief
conclusions and recommendations for one selected
company. The company operates in a sector of
engineering. Management styles analysis took
place in the Department of Construction.

We present the most important results in the
Table 1-4 (below), as well as the main deviations

Table 1. Type of management.

Management styles ~ Reality Optimum Deviation
Non-entrepreneurial ~ 5.67 2.12 +3.55
Limited 4.89 243 +2.46
Strategic 5.89 8.79 -2.90
Table 2. Orientation of management.

Management styles  Reality Optimum  Deviation
By alibism 5.11 1.65 +3.46

By promise 4.44 2.62 +1.83

By force 5.00 1.49 +3.51
Table 3. Dominant mean of management.
Management styles  Reality Optimum  Deviation
By participation 5.22 8.07 -2.85

By stimulation 3.67 8.14 —4.48

By perambulation 8.78 4.33 +4.45
Table 4. Used method of management.

Management styles ~ Reality Optimum  Deviation
Systematic 4.56 7.44 -2.88
Autocratic 4.78 1.92 +2.86
With foresight 5.78 8.82 -3.04




from the desired state. The management styles
are divided into the four main groups. From each
group we have selected three management styles
with the most serious deviations.

As the most significant deviations from the
appropriate application of management styles we
have identified:

— High level of application the non-entrepreneur-
ial management style;

High level of using the limited management
style;

High level of using the management style by
promise;

High level of the autocratic management style;
Low level of using the management by
stimulation;

Low level of the systematic management style;
The company should focus first on improving
the management styles mentioned above. So
it can improve the efficiency of management
within the department of construction. To
remove the most serious deviations we would
advise to focus;

On higher degree of employees participation in
the decision making process. This would largely
avoid the feeling of excessive autocratic manage-
ment and would have a positive effect on stimu-
lation of employees;

To increase the level of the strategic management
and the long-term goals. That would increase the
level of conception management style. The crea-
tion of conceptual framework, strategy, tactics
and consequently identification with all these
goals by employees are the basic assumption for
the increasing of the management effectiveness
and the company’s success;

To reduce the level of alibism of the manager.
That would also have a positive effect on increas-
ing the strategic management style;

The level of decentralization should be also
increased. And it is necessary to increase the
level of decision-making power of the employ-
ees. Delegation of tasks without proper rights
leads to dissatisfaction of employees and inter-
fere with the smooth running of the business.
The employees consider such system as a restric-
tive (limited management) and autocratic one
(autocratic management);

To reduce the use of coercive measures (threats
and criticism in particular), as well as, the prom-
ises that will remain unfulfilled. This has a
negative impact on the employees and also the
systemic management;

The company (and mainly the analyzed depart-
ment) should focus more on predictive manage-
ment style. The style will lead to an increased
level of prevention, innovations and conversely
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it will lower the rate of corrective management
actions which increase the corporate expenses;
The company should also reduce the rate of
perambulation and inspections to control the
employees in this department. The increased
autonomy of employees should be accompanied
by appropriate confidence in their ability and
competence to solve relevant tasks;

Reducing the coercive approach of management
should reduce the application of management
by push actions and increase the management of
pull actions. It is possible to achieve by fulfilling
all of the abovementioned recommendations: to
increase the level of autonomy, increase the par-
ticipation of employees and reduce the rate of
alibism, unfulfilled promises and coercive meas-
ures, in particular.

The created analytic system allows us to analyze
the results in many ways. For example, it is pos-
sible to compare the opinions of women versus
men about the appropriateness of used manage-
ment styles. It is also possible to compare the views
of younger versus older employees or opinions of
employees with secondary education with opinions
of employees with university education etc.

4 CONCLUSIONS

The next analyzed research objects could be organ-
izations not only in Slovakia but also abroad. The
analytic system is able to analyse any management
styles, regardless of the business orientation. We
can analyze companies offering services as well as
the manufactures. We can also analyze government
organizations or private sector companies. The
important thing is that the companies are different
from various points of view. The most common
differences are: average age of the employees (so
they prefer partially different management styles),
different women and men ratio in different com-
panies, different business activities, conditions etc.
Although the system of management styles, within
similar departments respectively within similar
companies, can be also very similar, it is impossible
to generalize and give any universally applicable
recommendations. The individual approach that
takes into account the specifics of the company or
the analyzed department is needed. The analytic
model was designed with regard to these differ-
ences so it accesses each entity individually.

If the analysis is carried out in small businesses,
it is possible to analyze the company as a whole. If
it is done in medium-sized or big companies, then it
is more appropriate to analyze management styles
by particular departments. This model is flexible
enough so it can take into account the specifics
of each analyzed company. This just confirms



our statement that the system is fully applicable,
it should be used more in practice and thanks to
it the enterprises may significantly improve their
used system of management styles.

We admit that the created analytic model can be
subjective to a certain extend, because it takes into
account the views of the employees. These views
can be influenced e.g. by recent disagreements and
quarrels with a manager. However it is necessary to
base the evaluation mainly on these views, because
no external view of the company (or a particular
department) can offer such a precise overview of the
applied management styles as the employees can.

To eliminate partially the excessive degree of
subjectivity the views of employees have been
combined with the previously obtained views of
external respondents (the obtained basic point val-
ues for each management style). The synthesis of
subjective (internal) opinions of employees which
reflected internal conditions in the company, with
external opinions, is an appropriate solution which
eliminates the adverse effects of subjectivity and
also takes into account the specifics of the com-
pany. The specifics of each company would be oth-
erwise omitted.

This model of analysis is also a kind of feed-
back, which can help the managers to highlight not
only a higher rate of applying some inappropriate
styles, but also point out to so far untold employ-
ees’ requirements, respectively their opinions to the
application of effective management styles. After
caring out the analysis, managers can organize a
meeting, where they can discuss all the adverse
deviations which have escaped their attention on
one hand and about the desired future changes in
the management styles, on the other hand. At the
same time the internal corporate factors are tak-
ing into account (the average age of employees, the
ratio of men and women etc.).

System of management styles, as a whole, is
too complicated and multi-dimensional for easy
assessing its properties and proposing measures
for its rationalization. It needs to be decomposed
into smaller parts that are manageable. These
parts are the individual management styles. All the
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individual management styles have certain auton-
omy, but each of them needs to be constantly
coordinated with respect to the global objectives
of the management system. The basic rule is that
no subsystem (management style) should pursue
action that would damage other subsystem or the
management system as a whole.
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Analysis of ergonomics risks using the RULA method

for a selected profession

M. Balazikova & M. Dulebova

Faculty of Mechanical Engineering, Technical University of KoSice, Kosice, Slovak Republic

ABSTRACT: Ergonomics is the science of designing the workplace while keeping in mind the
capabilities and limitations of the worker. Overall, poor ergonomic safety and health at work can cause
serious damage to health or occupational illnesses. This article is focused on the issue of ergonomic
risk analysis and occupational health at a workplace. The primary ergonomic conditions by using the
ergonomic RULA (Rapid Upper Limb Assessment) method in a selected workplace; it subsequently
proposes reasonable measures. In the first part of the article the basic concepts of ergonomics and
the most frequently used methods that deal directly with ergonomic aspects are briefly characterized.
The following section is characterized by an analysis of a job and the related evaluation of the ergonomic
RULA method using worksheets. A description of the particular method and procedure are graphically
displayed by illustrations. Acute measures were thenproposed that are actually applicable in practice.

1 INTRODUCTION

Analysis of a workplace from the viewpoint of
occupational safety and health is essential in today’s
innovative industries. Increasing safety at a work-
place or of work processes contributes to a signifi-
cant increasing of the efficiency and quality of life
of employees. With the continuous development of
science and technology many innovate and reliable
methods or software programs are available which
can notably help improve safety and protection of
health in a given workplace (Loriato 2016).

The application of these innovations has in the
present become a rapidly advancing trend that
has changed the angle of view on overall safety
and protection of health at work. In contempo-
rary industry the issue of ergonomics has come
more and more to the forefront, proof of which
lies in that the field of ergonomy has in recent
years recorded its greatest progress. A complex
evaluation of ergonomic conditions using verified
methods and new software brings more and more
efficient and exact results when assessing a work-
place (Chundela 2001).

Lack of familiarity with basic ergonomic or
safety aspects every day exposes many employees
to unsuitable working conditions, and thusthey
unknowingly damage their health gradually, and
what is worse, through unsuitable work and igno-
rance they subsequently lower their own quality of
life. Legislation points to the fact that an employee
has the right to refuse work activities, if he/she is
convinced that the given working conditions may
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endanger his/her health and safety. Harmony
between ergonomy as such and legislation should
be the responsibility of the employer, which should
regularly inform and point out to workers the
rights and duties provided to them by legislation.
In the end resultit is logical that the health and
safety of employees should be a priority of every
good employer (Ahram 2012).

The aim of the contribution is assessment of
ergonomic aspects at a selected work profession
using the RULA method and subsequently the
proposing of truly applicable measures which
may actually improve the state of the assessed
workplace.

2 METHODOLOGY

British ergonomists McAtammney and Corlett
were the first to describe RULA as an integrated
ergonomic method. The task of this specific
method is to analyse in detail a selected workplace,
primarily where there is a greater loading of the
upper limbs on the human body, though this is not
mandatory condition (Hovanec 2017). The RULA
method is considered to be one of the most useful
of the simple ergonomic methods. The main task
of this method is the so-called screening of the req-
uisite workplace and subsequently the assessment
of the loading of the entire body of a person during
the work process both from a biomechanical view-
point as well as a postural viewpoint. This prac-
tical method is used mainly at those workplaces



where the upper limbs, neck and torso are exces-
sively overloaded. Implementation and evaluation
of this ergonomic method is time-consuming. It is
founded on the resulting four categories, where the
4th is actually the most serious. RULA for effective
use should be applied as a component of a wider
or deeper ergonomic study (Hatiar 2008).

3 APPLICATION OF THE SELECTED
METHOD FOR A CHOSEN PROFESSION

3.1

Three workers alternate at the job of swing drill
operator, see Fig. 1. The operation of a swing
drill is very demanding and important for the over-
all running of production. During the production
of cable systems it is necessary to make and fin-
ish many accessory constructions or other support
constructions. The worker in this job drills exactly
given openings into a galvanized welded part of the
support construction. The operator performs his
activities according to drawings which are applied
to each type of work piece (Mascenik 2016).
During the work shift the worked parts of the
construction are continuously changed; therefore,
it is exceedingly important to pay heed to precision
and thoroughness in this profession (Majernik
2016). The size and type of these components
depend on the given type of cabling system. All
worked parts are checked at regular intervals by
a manager. Therefore, employees at this job when
drilling must constantly remeasure these drilled
openings on the workpiece. Setting, remeasuring
and drilling these workpieces takes up the great-
est part of the work shift. When performing these
work activities the employee is constantly bent
over or even leaning through the workpiece. In the
end this means that he spends most of the work
time in unfavourable work positions that over-

Description of the selected activity

Figure 1.

The assessed job.
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load the support-locomotion system in particu-
lar. The loading during this work activity occurs
on the torso and also on the upper limbs, which
is the main reason why this job was assessed using
the effective ergonomic RULA method, as it evalu-
ates this very issue.

This job contains many work operations, how-
ever, which the worker does not do evenly; that
is, he performs each work operation at a differ-
ent time during the shift. This was the reason for
creating a schedule of the day for the given job.
This schedule was recorded for a common work
day, where the shift lasted 8 hours, more specifi-
cally, from 8:00 to 16:30, with a lunch break dur-
ing the course of the working day from 11:30 to
12:00. During monitoring of the work activity in
this shift no malfunctions or other unforeseeable
facts were recorded that could have interrupted the
perfect course of the work shift and influence in
some way the results of the time schedule for the
work activity.

3.2 Evaluation of the work position using the
RULA method

The position during work activities, which is the
setting and drilling of holes into a metal compo-
nent, is evaluated using the ergonomic method
RULA. Even at a first glance at the workplace it
is clear that the torso of the employee is danger-
ously bent for a long time during the work time
and simultaneously even turned to the side, which
further worsens this unfavourable work position.
The RULA method thoroughly evaluates the posi-
tion of the hands, torso and lower limbs (Skiehot
2009).

In the following Figure 2 and 3 the possible posi-
tions of the body are depicted, and appropriate
values are assigned to them. After the compilation
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Table 1. RULA-—resulting categorization table.
1st category The assessed work is acceptable and
(1-2) not executed for the long-term
2nd category It is necessary to perform a different
(3-4) type of evaluation; certain
requirements for changes are
necessary
3rd category Necessity of making changes in the
(5-6) near future
4th category The making of changes is essential
(7

of these tables the values are compared with the
resulting tables from the RULA method.

With the resulting value the assessed work posi-
tion is assigned to a risk category, Table 1.

For evaluation of a workplace good knowledge
on the work process and the activities at the work-
place itself is required. (Nahavandi 2017) With
detailed observation of the production process
at the swing drill workplace a lot of details were
acquired which were subsequently used with this
ergonomic method. During evaluation of the
workplace using the RULA method, it is necessary
to focus on the aspects which are assessed by this
method.

At first glance it may seem that certain body
positions are unimportant, but in the end result
these are very important aspects of the assessment.
Examples include the rotating of the torso to the
side, the rotating of the wrist, or the incline of the
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head when performing the job, which in the end
increases the point assessment for the given body
part several fold. The entire RULA method is actu-
ally divided into worksheets, which evaluate the
right and left sides of the body, neck and torso and
the position of the lower limbs. Figure 2 shows the
first sheet, according to which the right side of a
person is assessed; it evaluates the position of the
arm, forearm, wrist as well as the use of muscles,
that is, their loading. With selection of the weight
loading on the right hand, the average weight of
the workpieces which workers machine at this
workplace was used.

The position of the upper arm is estimated at
between 30° to 40°, and the upper limb is found
in abduction; we assigned the position of 100° + to
the upper arm, and during this activity work is
often done to the side or through the central axis
of the body; the wrist is at 15° + and the wrist is
often rotated outside the central axis of the body,
thus we assigned a +1 to this value. The wrist is
also rotated with a total repeating load of 2 kg to
10 kg, and in the end we assigned +1 to the use of
the muscle, since holding is done more than 4 times
per minute.

In Table 2 all the parts of the body evaluated
in this worksheet are clearly depicted, and the rel-
evant values are assigned to them.

Evaluation of the left side did not differ very
much from the right side, since in this work posi-
tion the position of the upper limbs, torso, legs and
neck are the same for both sides. A worker at the
given job loads both sides of the body symmetri-
cally. It is possible that with some work opera-
tions this loading differs minimally, but these are
negligible differences which are not important to
differentiate or follow in detail with the given job.
Therefore, the resulting score for the right and left

Table 2. Resulting values of the RULA method—right
hand.

Right hand

Evaluated part Verbal Point

of the body evaluation evaluation

Right hand Upper limbs in 4
abduction +1

Right forearm Action though central 3
axis of the body +1

Right wrist Wrist rotated beyond 4
central axis of the
body +1

Right wrist rotated  Yes 2

Force and load for  2-10 kg repeated load 1

right hand or force
Muscle used Position mainly static 1




Table 3. Resulting values of the RULA method—Ileft

hand.

Left hand

Evaluated part Verbal Point

of the body evaluation evaluation

Left hand Upper limbs in 4
abduction +1

Left forearm Action though 3
central axis of
the body +1

Left wrist Wrist rotated 4
beyond
central axis of
the body +1

Left wrist rotated Yes

Force and load 2-10 kg 1

for left hand repeated load

or force

Muscle used Position mainly 1
static

side was the same in the final assessment. The final
values are shown in Table 3. For both sides the final
value of 9 was calculated, which is relatively high.

The neck, torso and lower limbs were evaluated
as the last part of this control sheet. When per-
forming the work operations the worker is exposed
to unpleasant work positions, from which it fol-
lows that the RULA values are higher, especially
with assessment of the torso and neck.

Therefore, these parts of the body were assigned
the following increased values. The position of the
neck is continuously turned at least 20° and more;
in addition, the neck is turned to the side and
tipped to one side. All the movements of the neck
or torso are not captured in the photographs of the
assessed work position, but in reality the worker
is constantly rotating the torso and neck, and the
leaning to the sides was captured there.

This work process is specific in that the worker
must consequently follow and re-check all the
drilled openings, and therefore these movements
are essential. The position of the torso is 65° and
the fact that it is rotated and bent to one side only
increases the overall score. The lower limbs are sup-
ported by the floor and in a balanced position. For
these parts we selected an interrupted load with 2
to 10 kg and muscle use is predominately static.

Work with a swing drill is immensely demanding,
and the position of the body is in the majority of
cases in an unfavourable position. In Figure 4 the
work position of an employee is depicted and the
angle which is significant during this assessment by
the RULA method is marked in colour. The angle of
the bending torso during classic machining is shown.
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Figure 4. Depiction of the bending of the torso when
working.

Table 4. Resulting values of the RULA method—neck,
torso and lower limbs.

Neck, torso and lower limbs

Evaluated part Verbal Point
of the body evaluation evaluation
Neck 20+ 3
Rotated neck Yes 1
Neck bent to Yes 1
the side
Torso 65 4
Rotated torso Yes 1
Torso bent to Yes 1
the side

LL and feet are well 1
supported and in
evenly balanced
positions

2-10 kg interrupted
load or force

Lower limbs

Force and load
for neck, torso
and LL

Muscle used Position mainly static 1

This work activity is performed most often at
this angle of bending the torso, but with some
smaller or dimensionally longer workpieces this
number is much greater.

It is important to note that the torso is not only
dangerously bent during the work shift but also
turned to the side, which multiplies many times the
dangerous consequences on health when perform-
ing this job. The resulting evaluation of this part of
the RULA method is depicted in Table 4.



Table 5. RULA—final evaluation and categorization.

Resulting evaluation

9
9
11

Category 4 — The making of changes
is essential

Right side

Left side

Neck, torso, legs
Total evaluation

The resulting numerical evaluation of this load
is in the end very high.

Numerical evaluations were assigned accord-
ing to the result tables of the RULA method. By
categorization of the results it was found that
the assessed work position belonged to category
4, which represents the application of corrective
measures for minimizing risk. A brief summary of
the evaluation is shown in Table 5. The result indi-
cator points to the fact that it is more than essential
to make changes at the workplace or in the work
process when performing this activity. This result
demonstrates that this job is a risk from an ergo-
nomic point of view, and there is threat here of
damaging the health of employees (Canda 2016).

3.3 Proposal of measures

During assessment of ergonomic risks one must
mainly pay heed to precision and the acquisition
of the correct information or other contexts, the
use of which will determine the most exact result
possible. Ergonomic risks as such are very com-
plex, and their reduction or complete removal is in
some cases excessively difficult or impossible.

As the first measure for this job, the rotating of
employees, or so-called “job rotation”, was pro-
posed. This is a very effective measure and in par-
ticular financially undemanding. The role of this
rotation is that workers “rotate” during the shift, or
in other words, they alternate at the given positions.

Upon assessment of ergonomic risks using
the RULA method it was found that a worker at
the assessed workplace of swing drill operator is
exposed to unacceptable ergonomic risks during
the entire eight-hour work day. By job rotation the
ergonomic risk would be reduced to an acceptable
level. The effects of this ergonomic loading would
thus be divided among the three employees.

The total process of employee rotation must be
performed such that in the end it does not become
counterproductive. In the initial phase, criteria
must be proposed, according to which the choice
of employees and the workplace rotation will be
made. See Figure 5.

The operator of the swing drill spends the
predominate part of his working time on setting
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Figure 5. Graphic depiction of the functioning of the
proposed rotation of employees.

Figure 6. Graphic depiction of attachments on the base
of the swing drill.

the machined component and drilling, whereby
his body is constantly in an unfavourable work-
ing position. For this reason it was necessary to
focus on effective corrective measures which would
change this position.

The primary reason for this unsuitable position-
ing of the body is the work table, which is static;
that is, it is not possible to adjust it according to
the needs of the worker.

Additional anchoring of an adjustable work
surface to the load-bearing construction of the
drill is impossible, because the construction is not
inbuilt. Replacement of this swing drill by a new
one would be very demanding financially, since the
price of such a swing drill moves around ten thou-
sand euro.

Therefore, replacement of the static work table
with an adjustable hydraulic one, which can be
ordered exactly according to the dimensions and
other additional requirements, was proposed. The



Figure 7. Adjustable work platform.

costs for this type of measure are significantly
lower than the purchase of a new swing drill with
an adjustable work table.

The whole construction is made from solid
material intended for such use. The bottom iron
base of the swing drill was designed so that it is
possible to mount an additional work table and
other items.

These attachments are highlighted in colour in
Figure 6. The assembly of this work table (Fig. 7)
is relatively simple and fast and guarantees solid-
ness of the construction (Canda 2016).

4 CONCLUSION

It is necessary to note that assessment of ergo-
nomic risks is exceedingly important for each
healthy workplace. Therefore, it is essential that
the most effective instruments that are currently
available be used for resolving this issue. And so
this work was focused directly on the assessment
of ergonomic aspects through the RULA method.
A crucial aspect with this assessment was defining
the correct input values of the workplace into the
given ergonomic approach used.

The aim of the work was on the basis of the
assessment of a selected job to describe and
to propose relevant corrective measures which
improve the current state of the ergonomic condi-
tions in a selected metal-working or other similar
operation.
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ABSTRACT: The Visegrad group was founded in 1991 for the purpose of supporting the process of
transforming economies, as well as the European integration process. In addition to the transition to
market economy, gradual legislative and economic development also lead to changes in the business envi-
ronment. Certain differentiations were also introduced when the states joined the European Union and
by the adoption of the European currency in Slovakia. These factors had an impact on the subsequent
development of the economic environment in these countries. The goal of this paper is to compare eco-
nomic characteristics of individual states of the Visegrad group and determine the probable impact on

the business environment.

1 THE V4 GROUP

The alliance of the Czech Republic, Hungary,
Poland and Slovak Republic was established in
1991. Until 1993 it was the Visegrad three; the name
was changed to the Visegrad four in 1993, when the
Czech Republic and the Slovak Republic because
two independent states. The first decade saw the
fulfillment of basic goals in the form of imple-
mentation of the social-economic transformation,
deeper regional cooperation reflected in the field
of economy, energy, infrastructure, culture, educa-
tion and enforcing joint interests against the Euro-
pean Union as well as third countries (MFAEA SR
2014).

Similar development of the social situation led
to common goals of the three states. Specifically
(Visegrad declaration 1991):

— Restoration of state sovereignty, democracy and
freedom,

— Elimination of social, economic and spiritual
remnants of the previous establishment,

— Building a parliamentary democracy, rule of law
and respecting human rights,

— Creation of a marked economy,

— Full participation on the European political,
security and economic system.

These tasks relate to the listed states. There-
fore, it can be assumed that there will be identical
issues in their implementation. Mutual cooperation
thus facilitated the implementation of individual
measures.

The highest form of government cooperation
represents the meeting of Prime Ministers of the
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member countries. A lower form of cooperation is
based on meetings of state secretaries, who meet
twice a year to prepare the meeting of Prime Min-
isters and preparing proposals for further coop-
eration. The lowest for is based on meetings of the
Visegrad coordinators. These meetings are focused
especially on the assessment of the cooperation and
preparation of the meetings of state secretaries.

The basic pillars of the states® cooperation consist
of the fields of foreign policy, interior, youth, sport,
science and technology, environment, infrastructure
and cross-border cooperation (MC SR 2011).

The cooperation of the Visegrad four states
helps further development of the region. It also
allows for more efficient enforcing of joint propos-
als in European institutions.

2 BASIC ECONOMIC FEATURES OF THE
V4 COUNTRIES

The autonomy acquired by these states by the end
of the 20th century allows influencing basic eco-
nomic features through the adoption of legislation
and determining conditions. The European envi-
ronment and its legislation influence them in a dif-
ferent way to a certain degree.

In this section, we will describe the development
of selected economic indicators in the V4 countries.

2.1

Zilova (2003) understands this phenomenon as a
natural phenomenon and an attribute of a soci-
ety based on the market principle and democracy.

Unemployment in the V4 countries



Tablel. Unemployment in the V4 countries and the EU average during 2006-2015 (%).

Period 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 Growth index
EU Average 8.2 72 7.0 9.0 9.6 9.7 105 109 10.2 94 1.15

Slovak Republic  13.5 11.2 9.6 12.1 145 137 140 142 132 115 085

Czech Republic 7.1 53 44 6.7 7.3 7.6 7.5 7.0 6.1 5.1 0.72

Poland 13.9 9.6 7.1 8.1 9.7 9.7 10.1 10.3 9.0 7.5 054
Hungary 7.5 74 718 100 112 1.0 11.0 102 7.7 6.8 091

Source: Eurostat: Available.http://ec.europa.eu/eurostat/tgm/table.do?tab=table&tableSelection=1&labeling=labels
&footnotes=yes&layout=time,geo,cat&language=en&pcode=tsdec450&plugin=1>, own calculations

https://www.ksh.hu/more_key_figures

Table 2. Development of GDP in the V4 countries compared with the EU average during 2005-2015.

Period 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015  Dev. index
EU 33 30 04 -44 21 1.7 0.5 0.2 1.5 2.2 0.66
Slovak Republic 8.5 10.8 5.7 =55 5.1 2.8 1.5 14 25 3.6 0.42
Czech Republic 6.9 5.5 2.7 —4.8 23 2.0 -0.8 -0.5 27 4.5 0.65
Hungary 3.8 04 038 -6.6 0.7 1.8 -1.7 1.9 37 2.9 0.76
Poland 6.2 70 42 2.8 3.6 5.0 1.6 1.3 33 3.6 0.58

Source: http://ec.europa.eu/eurostat/statisticsexplained/images/1/13/Real_GDP_growth%:2C_2005%E2%80%932015_
%28%C2%B9%29_%:28%25_change_compared_with_the_previous_year%3B_%25_per_annum%29_YB16.png

In addition to other, it is also based on the pref-
erence of the source of income of persons—i.e. it
is a dependency on income from employment or,
for example, social benefits. It is also based on the
necessity of mobility of the work force (Table 1).
The economically active population is the sum
of the employed and the unemployed. Students,
housewives and pensioners are considered eco-
nomically inactive (Brozova 2003).
Unemployment is also linked to the increase of
social issues represented by decline of living stand-
ards of the family of the unemployed, possible
health issues, increased crime, and alcoholism. It
can be stated that the longer the unemployment, the
more severe the consequences. (Martincova 2005).
Listed countries record a major increase of
unemployment during 2009-2013 caused by the
economic crisis. A gradual stabilization of this
indicator can be usually observed after this period.
During the last four years of the examined period,
of the V4 countries, only the Slovak Republic has
unemployment higher than the EU average. This
situation is one of the long-term solved issues.
Unemployment in the Czech Republic during
2006-2015 did not exceed the EU average, not even
once. On the contrary, our country is each year
above the EU average in this area. The same situ-
ation is in Croatia, Greece, Spain, Portugal, and
with the exception of 2006, in Lithuania as well.
The situation in Hungary is related to changes
in the economy and government measures in the
field of public works.
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2.2 Gross domestic product

Gross domestic product is expressed in market
prices and represents the result of the activity of
domestic units, which was produced during the set
period (SO SR 2017).

Itis necessary to pay increased attention to make
sure a product isn’t counted twice. This is the so-
called intermediate product, which is not counted
individually, but as a part of the final product. The
final production of goods includes products and
services designed for final consumption (private
consumption), purchase of tangible and intangi-
ble capital assets by businessmen (private invest-
ments), purchases by the state (governmental
consumption) and net export (Rogula 2011).

In the following table, we list GDP achieved
in the Visegrad four states and the EU average
(Table 2).

The gross domestic product of the Slovak
republic reached higher levels during the moni-
tored period in comparison with the EU average.
2009 was an exemption, when the impact of the
economic crisis manifested not only in our coun-
try (Fig. 1). Hungary achieved the lowest level,
but since 2013 the development begins to be posi-
tive. We assume the reasons for this are extensive
reforms adopted by the government, as well as
newly created jobs. In last two years GDP of the
Czech Republic has been growing again. Com-
pared to the EU average its levels were always
higher with the exemption of 2009, 2012 and 2013


http://ec.europa.eu/eurostat/statisticsexplained/images/1/13/Real_GDP_growth
http://ec.europa.eu/eurostat/tgm/table.do?tab=table&tableSelection=1&labeling=labels&footnotes=yes&layout=time
http://ec.europa.eu/eurostat/statisticsexplained/images/1/13/Real_GDP_growth
https://www.ksh.hu/more_key_figures
http://ec.europa.eu/eurostat/tgm/table.do?tab=table&tableSelection=1&labeling=labels&footnotes=yes&layout=time
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Figure 1. Development of GDP in the V4 countries compared with the EU average during 2005-2015.

Source:http://ec.europa.cu/eurostat/statisticsexplained/images/1/13/Real_GDP_growth%2C_2005%E2%80%932015_
%28%C2%B9%29_%28%25_change_compared_with_the_previous_year%3B_%25_per_annum%?29_YB16.png.

during the monitored period. During the moni-
tored period in Poland, positive economic growth
was reflected in positive GDP. Years marked by the
onset of economic crisis were not an exemption.
A significant drop was recorded in this country in
2012, however it may be noted, that the country
copied a trend typical for all observed countries.

3 BUSINESS ENVIRONMENT IN
COUNTRIES BASED ON THE DOING
BUSINESS INDICATOR

The Doing business indicator provides objective
measurements of regulations affecting the busi-
ness environment. It is based on stages of life cycle
of small and medium enterprises. It focuses on the
assessment of indicators, such as:

— Conditions for starting a business,
— Registration of property,

— Obtaining a loan,

— Availability of electrical power,
Solving insolvency,

Licensing procedures,

Investor protection,

Foreign trading,

Law enforcement,

Payment of taxes.

Doing business, a World Bank project, was
established in 2002 and currently it is focused on
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190 countries. By collecting and analyzing com-
plex data it compares the business environment in
selected economies and provides also the possibil-
ity of real-time monitoring of individual indicators
over time.

It examines a total of 10 parameters, by which
it is possible to assess the level of regulation
and bureaucracy in the life cycle of a small or a
medium _enterprise. Each indicator has the same
weight (Stubertova 2016).

It serves as a source for academics, journalists,
researchers and other interested in the business
environment. It is also encouraging countries to
constantly improve conditions for business devel-
opment (Table 3).

In overall assessment of the business environ-
ment, the Slovak Republic ranked third. Poland is
ranked first and the Czech Republic second. Hun-
gary was ranked on the last place of the Visegrad
four countries.

The Doing business indicator has the advan-
tage that it is possible to compare the status of
the examined issue between individual coun-
tries, because it is working based on set criteria.
The disadvantages include that it is focusing
only on limited liability companies. However
this can be accepted due to the fact that this
group of businesses is the most numerous in
said countries. Another disadvantage is the
absence of criteria such as quality of human
capital or market size.


http://ec.europa.eu/eurostat/statisticsexplained/images/1/13/Real_GDP_growth
http://ec.europa.eu/eurostat/statisticsexplained/images/1/13/Real_GDP_growth

Table 3.

Positions of countries in individual metrics of the doing business ranking in 2017.

Availability

Starting  Licensing- of electrical Registration Obtaining Investor —Payment Foreign Closing Solving
Country a business procedures power of property a loan protection of taxes trading contracts insolvency
Poland 107 46 46 38 20 42 47 1 55 27
Czech 81 130 13 31 32 53 53 1 68 26
Republic
Slovak 68 103 53 7 44 87 56 1 82 35
Republic
Hungary 75 69 121 28 20 81 77 1 8 63

Source: http://www.doingbusiness.org/rankings

4 CONCLUSION

The quality of business environment based on a
specific indicator depends to a large extent on cho-
sen criteria. It was proven that indicators like gross
domestic product or unemployment are only the
consequences of setting conditions of the busi-
ness environment. The current state of the business
environment expressed by a set of criteria making
up Doing business is influence by a wide range of
factors. Poland, the V4 country ranked the highest
improved its position by one spot between 2016 and
2017. Greatest improvement was recorded in the
field of licensing procedures and solving insolvency.
The Czech Republic improved conditions to start a
business, which improved its spot in this criterion by
seven spots. However overall it dropped by one posi-
tion. Measures in the field of taxes in Slovakia led
to improvement by two spots in the field of paying
taxes. However compared to 2016 it fell overall from
the thirtieth spot to the thirty-third spot. Business
environment in Hungary worsened by one spot, spe-
cifically from the fortieth spot to the forty-first. It
improved by five spots in the field of closing con-
tracts and by two spots in the field of paying taxes.
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Management of technological inovation introducing in mineral industry
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ABSTRACT: Industry of minerals extraction in Slovakia has passed in the last ten years many qualita-
tive changes. In mining and quarrying of industry minerals, began to use more of modern technologies
and implemented the new system management factors. The many technological mines operation have
been innovated at the level of performed processes, as well as in existing technical systems of industry
minerals extraction. Innovative changes are demonstrable also in the rock destruction process with using
blasting energy of explosives. In the mining system is a primary process of rock destruction performed
with blasting works, which is critical for the production of the both industry minerals quality and aggre-
gates. The article described an innovative procedure for introducing the new concept of using modern and
environmentally friendly explosives. Qualitative parameters of the process of rock disintegration, with the
use of selected types of explosives are presented as outputs of practical and laboratory research.

1 TECHNOLOGICAL INNOVATIONS Mining and quarrying of raw materials has a
IN EXTRACTION OF INDUSTRIAL long tradition in Slovakia. Technical and techno-
MINERALS logical development of the mining industry over

the years have taken place in various and changing
The shortage of some raw materials in the eco- economicconditions, but also in different economic
nomic policy of the EU is starting to show still ~ systems. Broadly conceived Slovak mining-ore,
more pronounced, and re-evaluation processcapac-  non-ore and coal, including the quarrying of raw
ity and yield of domestic raw materials and min-  materials, the stages of its development sought to
eral extraction are again very current. Currently,  capture all the developments, which occurred in the
most discussion is about the need for extraction of  field of advanced mining technologies and modern
raw materials of strategic importance respectively  approaches to the extraction of raw materials.
called critical raw materials, which need to increase At the same time, it was in their economic possi-
consistently. Mining, processing and use of raw  bilities always prepared, offered and available tech-
materials in the Slovak Republic based on the strat-  nical innovations, which gradually appeared in the
egy of raw materials policy, which is oriented more ~ developed world mining industry to adopt their
in the area of non-metallic minerals. The primary  technology and knowledge mining incubator and
task of the raw material policy mentioned materi-  use them in real conditions of mining. In the case
als is to ensure production volumes of extraction  of mechanised drilling technologies and technolo-
within the desired range of materials and products  gies to use the energy of explosives—explosives for
to ensure a sufficient amount of raw materials for  disconnection of rock, it was not different.
various industries, especially for metallurgical and Destruction of rocks by using energy explosion
construction industries. From today’s perspective  explosive is currently the most widespread and
remains a priority especially the production of  thus the most used technology of disintegration
building materials and products for building pro-  in the extraction of minerals and raw materials.
duction. In contrast to previous periods when the  In the technological system of drilling and break-
primary importance of our resource base often  ing rocks, the technical result is blasting rocks in a
overestimated, there is at present a more realis-  particular volume is essential in this method opti-
tic perspective on technically and technologically — mal use of explosion energy. This is given by the
available, i.e. available resources of minerals and  explosive properties of chemical substances accu-
raw materials. They are taken into account while = mulated in explosives and explosive forces released
actually existing economic conditions and poten-  into the rock, what is at present changing their
tial opportunities, but also the requirements for  original solid physical state which is subsequently
exploitation deposits of these commodities (Bauer  destroyed. From a technical point of view is a tech-
2014, 2017). nological system of drilling and breaking rock very
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specific interactive system, manifesting itself by
the interaction of several factors characterising the
natural rock and specific technical factors charac-
terising the expolsives.

2 INNOVATIVE TRENDS IN THE USE OF
INDUSTRIAL EXPLOSIVES

In Slovakia, the extraction of minerals and raw
materials, both in underground mining for exam-
ple. Raw magnesite, talc, polymetallic ores, etc., as
well as surface mining quarry stone, for instance.
Limestones, andesites and other natural stone,
used in most cases of industrial explosives. The
mechanical disintegration of rock with the occur-
rence of industrial minerals is hardly ever used.
Justification of the use of industrial explosives
is determined by the need for large volumes of
extraction of minerals, which stands at several
tens of millions of tonnes of raw materials annu-
ally. Required a large amount of mining technol-
ogy corresponds to the relatively large amount of
explosives. When choosing the explosives for use
in a mine or on the surface, there is a choice of
explosives by type, but also by manufacturers of
industrial explosives. At present, our mining con-
ditions used exclusively industrial explosives for-
eign producers. In the technical assessment of the
advantages or disadvantages of the utilisation of
the explosives which, in specific mining conditions,
it is always important to perform necessary tech-
nological analysis of drilling and blasting at the
workplace operated. Assessed primarily functional
parameters respectively explosion characteristics
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of various types of explosives, the primary con-
sideration is handling security and technological
efficiency of the proposed explosives.

Like other industries, the mining industry has
undergone a period of the great technological inno-
vation process. Similarly, it was the innovation of
production and use of new types of explosives in
mining minerals. The introduction of new kinds
of industrial explosives, which also corresponds to
a higher level of technical means of blasting tech-
niques (detonators and firing systems), it is impor-
tant, in addition to assessing functional explosion
parameters of explosives, review and test the safety
and handling effective technology enforcement of
explosives. This applies to all types of explosives
used today—plastic, emulsions and pumpable
emulsion explosives, or for other unique types of
explosives. The trend of innovation for industrial
use of explosives in mines, quarries and tunnels,
can be traced back two primary lines. When intro-
ducing a new type of explosive is always a critical
parameter of safety and health risks explosives.
And therefore, the research activities in managing
the introduction of new types of explosives in min-
ing operations, aimed at a comprehensive solution
to the issue of destruction of rocks about the per-
formance of blasting mining in a particular area.
Modern technology of production of new explo-
sives and introduction of new technical means for
firing systems of industrial explosives require not
only technological analysis of blasting, as well as
extractive and technical analysis of the environ-
ment in which the blasting carried out (Baca 2015).

MANAGEMENT OF THE
INTRODUCTION OF NEW TYPES OF
EXPLOSIVES IN MINING OPERATION
MINING ROSALIA

The deposit of polymetallic ores, nonferrous met-
als in Hodrusa-Hamre in mine Rozalia using proven
and production operations for years proven means
of drilling and blasting techniques. Technological
structure and layout selection mean used blasting
techniques, such as detonators, industrial explo-
sives, charging devices, or other devices over time
the mine gradually changed to fit the needs of the
mine. Due to the relatively high diversity and differ-
ent levels of hardness of the rocks at the deposit are
favoured more rock mining explosives/explosives,
which are characterised by strong brizantnostou
and sufficiently large detonation capability. The
technological process of blasting at mining and
blasting operations rocks traditional way and the
means in blasting techniques such as plastic rock
mining explosives, electric detonators, and electric
blasting machine. In exercising blasting are followed



all the rules and principles of safety and operational
safety. The actual rock blasting on work carried out
by mining model drilling scheme launch. Before
blasting rocks by assessing several factors, but
mainly—geological environment factors, technical
factors, but also predictive of Chemical Technology
qualitative factors of the expected rock heap.

Due to developments in the use of industrial
explosives, the management of mining company SB
Hodrusa-Hamre decided to replace conventional
plastic explosives, for which they are an essential
component of liquid explosive nitrate esters, emul-
sion explosives, which contain the explosive com-
ponent. An analysis of the technological process of
disintegration of rock blasting work and the results
of operational test performance parameters of
plastic and emulsion explosives clearly confirmed
the justification for the need of introducing new
types of emulsion explosives. Pi testing new emul-
sion explosives have proved to be higher handling
safety and reduced load on the human body flue
gas explosion NOx and CO. They also compared
the performance and functional parameters of new
types of industrial emulsion explosives with classic
plastic explosives. In individual cases they tested
selected traditional plastic explosives and emulsion
explosives in two groups (Jakubcek 2015):

1. New plastic emulsion explosives that are more
favourable values so “Parameter harmful“to
health workers handling these explosives.

. Modern classic plastic explosives, which are not
inconsiderable. negative effects on the health of
employees.

Tests have confirmed that unlike the standard,
until now largely used conventional plastic explo-
sives are plastic emulsion explosives/explosives
characterised as progressive and modern mainly
concerning:

— Structural (chemical composition of explosives),
— Technological (performance and functional
parameters),

Figure 2. A selected workplaces for testing the emul-
sion explosives.
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— Safety (more comfortable handling),
— Health and hygiene (cleaner work).

Therefore, selecting and securing technologi-
cally and operationally appropriate type of emul-
sion explosives for carrying out blasting at mine
Rozalia, directed mainly mining production fol-
lowing requirements:

— Increasing the detonation forces used explosives,

— Reduce toxicity for use explosives, to the exclu-
sion of harmful nitroesters in explosives,

— Adjust the cost of blasting with a blasting rocks.

Management of mining company Slovak min-
ing, Ltd. Hodrusa-Hamre plans to technological
innovation and the development of mining activi-
ties on the deposit, to incorporate the new concept
of innovation blasting, including modernization of
the means of blasting technique. The intention is
to solve the problem of the disintegration of rocks
on productive workplaces mine Rosalia in such a
way that the mining blasting safe regarding per-
formance blasting to be less harmful to health, i.e.
to have favourable values so. "Parameter harmful”
to health workers handling these explosives, and to
achieve optimal technical parameters of the blast.
Therefore, in the new concept of blasting also con-
sidering the introduction of advanced pumpable
emulsion explosives, whose negative effects on the
health of workers are almost negligible.

4 INNOVATION MANAGEMENT IN
THE USE OF PUMPABLE EMULSION
EXPLOSIVES

Due to the multiple benefits of using pumped
respectively pumpable emulsion explosives in the
underground mining of minerals were innovative
plans assessed the possibility of using these explo-
sives in conditions of SB Banska Hodrusa-Hamre.
Pumped emulsion explosives have a significant
advantage in that it can be pumped continuously
into wells, have stable performance parameters
throughout the borehole, contain dangerous toxic
substances and are easy to handle. Management of
mining company prepared a draft of new explo-
sives are to be assessed both production systems
and the use of pumpable emulsion explosives:

1. The pumpable registration emulsion being pre-
pared i.e. stirred at the place of consumption,
referred to in the literature as the system SME
(Side Mixed Emulsion).

. The pumpable registration emulsion being
prepared i.e. sensitising emulsions for local
consumption referred to in the literature as a
system of SSE (Side Sensitized Emulsion).



Both these systems of production of the
explosives—SME and SSE system, use the princi-
ple of the preparation of emulsion explosive-based
mixing of components, which are defined as non-
explosive raw products. In our country, there is
already mining experience with mixing and charg-
ing vehicle (e.g., From Austin Detonator, Orica,
SSE emulsified), but only at the surface of quar-
ries—in blasting, but also during the excavation of
the tunnel tubes tunnelling. The new concept of
blasting for mining of polymetallic ores counts with
a similar system, which will be important to solve
the technical design self-propelled charging unit.

The basis of SSE is the production and process-
ing of non-explosive emulsion matrix in the fac-
tory respectively the stationary race said matrix is
classified as non-combustible material in the form
of oxidation agents. The system itself has the fol-
lowing parts:

— Charging unit,

— Storage tanks,

— Special pumps for pumping emulsion matrix and
splynujucich ingredients that are mixed before
charging and become explosive when pumped
into the bore.

The basis of the system SME production and
processing non-explosive emulsion matrix in
the mobile charging device that is structurally
composed:

chassis of the truck,

of special vehicles with the necessary supply of
non-explosive materials in tanks,

the mixing device for mixing the components

a system of pumps and accessories,

the charging of antistatic hose with the possibil-
ity to change the speed of pulling the hose out
of the hole.

A possible design of a prototype of such a device
assessed for entirely new technical and technologi-
cal development, or continue a way of adapting the
parameters of any of the above-presented mobile
charging units for the pre-set service conditions of
such deposits in Hodrusa-Hamre.
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5 CONCLUSION

The main aim in choosing strategies and to take a
decision on how to proceed in this area further, it
could be economic analysis and consideration of
performance carried out of such deposits, especially
during the drilling and blasting, but also questions
of assessment increase of hygiene and culture of
mining work underground mines. At friends of
mine geology of the mine Rozalia and taking into
account the specific conditions of existing min-
ing, the large abundance of mining workplaces in
carrying out blasting, but also quite complicated
transport respectively carrying explosives currently
used, in this situation must be addressed by assess-
ing the possibility of modernising the process of
blasting in terms of usage: modern explosives, eco-
nomic and cheap explosives, health safe explosives
and explosives with minimal effort during han-
dling. These conditions meet the pumpable respec-
tively pumped emulsion explosives, for which you
must select the appropriate technological means of
blasting technique so that the economic result of
blasting, measurable desired technological param-
eters TP i.e. fragmentation, efficiency and the total
cost was in terms of the innovation plan Slovak
mining company mining, Ltd. Hodrusa—Hamre
optimal.
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Consumer neuroscience as an effective tool of marketing management

J. Ber¢ik

Faculty of Economics and Management, Slovak University of Agriculture in Nitra, Nitra, Slovak Republic

ABSTRACT: The paper explores the place and position of consumer neuroscience in marketing man-
agement while it points out its role in understanding consumer behavior. We clarify the main difficulties
and obstacles of full use of neuroscience in marketing, comparing the traditional and modern approach
to consumer persuasion models both with and without using consumer neuroscience methods. Finally,
the paper points to the new possibilities of market research and underlines the growing need for their
implementation in the form of innovative research solutions that can be used in different economic sec-
tors (retail and services), too. These devices allow exploring the contentment (emotions, visual attention),
but also the environmental factors acting not only with the awareness of the respondent (research vest),
but even without his full knowledge (smart kiosks). The interpretation of the obtained data provides busi-
nesses new opportunities how to do more effective decisions in making management.

1 INTRODUCTION

1.1

Managers must carry out one of the very impor-
tant tasks that relates to their customers, and that
is to know their needs and wants, and to deliver
their products and services to the market in a bet-
ter and faster way than the competitors. Gallo
(2010) defines marketing management as a process,
which involves the planning and implementation
of concepts, pricing, promotion and distribution
of ideas or goods and services, the aim of which is
the exchange that satisfies individuals or organiza-
tions. According to Kotler et al. (2007) marketing
management is defined as a science or art, in which
target markets are selected and profitable relation-
ships are built with them. Thus, managing demand
and further managing customer relations includes
marketing management. BartoSova & Krajnikova
(2011) state that we can speak about market-
ing management as a continuous process, which
involves analysis, planning, decision-making,
implementation and monitoring, which creates and
maintains long-term relationships with target cus-
tomers and allows achieving set goals Kubicova &
Kadekova (2017).

Marketing management

1.2 The importance of consumer neuroscience
in research and marketing management

The progress of time increases the demand for a
deeper understanding of human knowledge and
behavior Taylor et al. (2015). This led to the crea-
tion of synergy between the biological and social
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sciences. Joint research efforts of biological and
social scientists supported major advances along
the various fields of social, behavioral, biological,
and management sciences Agarwal & Dutta (2015).

In recent years there has been a great progress of
neuroscientists in their ability to directly study the
cortical activity. Psychological and physiological sci-
ences rapidly applied these techniques to get to the
surprising discoveries in understanding the brain.
However, most social sciences have yet to accept
neuroimaging as a standard tool or procedure for
research. Economy also began to use neurological
techniques in their research, resulting in the creation
of neuroeconomy. Marketing as a science began
taking advantage of the benefits provided by con-
sumer neuroscience later, despite the fact that both
fields share many common challenges in terms of
decision-making and exchange Lee et al. (2007).

Soon after the first findings related to neur-
oeconomy were published, marketing researchers
have realized the potential of these new techniques
in research, compared with the full range of clas-
sic and qualitative methods previously used.
Academic studies in this area have highly interdis-
ciplinary character. Knowledge of marketing man-
agement is linked to psychological knowledge and
various medical disciplines Javor (2013).

Linking multiple scientific disciplines was essen-
tial because understanding consumer behavior in
society has meant a complex study of many varia-
bles. Changes in social dynamics, new technologies,
new lifestyles and increased consumer awareness
have led to questioning the hegemony of mass
communication tools, particularly advertising as
a source of information Horska et al. (2015). It



triggered a crisis of credibility of this form of com-
munication. Today’s recipient of messages is aware
that advertisers are trying to persuade him to buy
the product or service. Consumers are critical and
skeptical, thereby diminishing the power of this
communication tool Colaferro & Crescitelli (2014).
A unique feature of consumer neuroscience is its
direct relevance for practice. Industry has always
followed developments with great interest. Neuro-
science methods offer hope to solve one of the key
problems for many marketing scholars that is how
to reliably measure implicit response to marketing
stimuli. Therefore, the area of marketing research
quickly approved the adoption of neuroscience and
the proof has been an increasing number of neu-
romarketing companies Plassmann & Ramsoy &
Milosavljevic (2012).

Consumer neuroscience has a great benefit as it
avoids relying entirely on the studied subject. The
subject, in spite of his will, cannot accurately express
his subconscious motives. Also, classic research is
not likely to capture emotional reasons on which
consumer preferences or decisions are based, unlike
consumer neuroscience, which can affect the subcon-
scious prejudices. Some experts believe that neuroim-
aging can even lead to “igniting” pleasurable feelings
in consumers. Psychiatrists say that this information
about the brain could help in practice to better cus-
tomer segmentation. In other words, the potential
of consumer neuroscience to provide valuable infor-
mation for academia, as well as reduce marketing
failures and increase marketing success looks quite
promising, though debatable Fugate, (2007).

Research in the field of consumer neuroscience
can be realized in laboratory but also in real condi-
tions (Paluchova & Kleinova 2014). Based on what
is the subject of research, the appropriate biomet-
ric method (e.g., monitoring heart rate variability
(HRV), eye movements Eye tracker, facial expres-
sions FA) or neuroimaging method (e.g., monitoring
electrical brain activity EEQG) is selected or a com-
bination of these methods. When processing and
interpreting some research data (e.g., about brain
activity) an active cooperation with neurologists and
psychologists is required, because working with this
data requires involvement of experts also from this
field. In addition, the quality of the research itself is
influenced by many aspects that need to be consid-
ered (e.g., total fatigue of respondents or weather),
which presents the need to repeat these types of
interdisciplinary research in an effort to obtain more
accurate data Horska, Ber¢ik & Galova (2015).

2 MATERIAL AND METHODS

The research paper is based on the study of exist-
ing knowledge in the following areas:

— Consumer neuroscience and neuromarketing

— Market research using biometric and neuroim-
aging methods

— Distribution and use of various research methods

— The need for the implementation of consumer
neuroscience in market research and marketing
management

The study results in the definition of the main
reasons for the need to implement consumer neu-
roscience within market research to enhance the
explanatory power of these studies, evaluation of
their use in marketing management and the optimal
size of the survey sample. The need to implement
innovative research methods is also documented in
an increasing percentage of biometric and neuroim-
aging methods within surveys conducted mostly
abroad. In order to obtain information about the
optimal size of the survey sample, 13 available
researches from the field of consumer neuroscience
carried out mainly abroad, but also in Slovakia
were compared. The standard size of a representa-
tive sample of compared institutions was calculated
based on the average of researches conducted by the
institution. In addition to determining the optimal
size, the paper also presents the most frequently
used biometric and neuroimaging technologies of
these institutions dealing with consumer studies.
The paper highlights some examples of primary
data collected from neuromarketing research useful
in academic and commercial practice.

3 RESULTS AND DISCUSSION

In today’s challenging competitive fight, compa-
nies that do not use the knowledge of these new
innovative researches are hardly able to stand in
the fight against companies which have this infor-
mation, because traditional research tools includ-
ing questionnaire surveys provide increasingly
irrelevant information.

3.1 The development of consumer neuroscience
in the world

At present there are neuromarketing agencies in
the world offering their services to companies to
determine how their products, brand, advertising
and other elements of their marketing activities
affect people. Interest in consumer neuroscience
abroad is reflected also in the fact that it is a topic
of lectures and conferences around the world,
such as the 5th Neuromarketing World Forum
2016 held in Dubai or Neurobusiness ExpoForum
held in 2014 in Brazil. In addition to neuromar-
keting agencies also associations are created that
bring together agencies and organizations, such as
Neuromarketing Science & Business Association,



which conditions its membership on the accept-
ance of the Code of Ethics for the Application
of Neuroscience in Business. NMSBA is a global
trade association established by Carlou Nagel in
2012, who is also the founder of the mentioned
Neuromarketing World Forum. The association
is for everyone who have a professional interest in
neuromarketing or consumer neuroscience.

The growing interest in this interdisciplinary field
can be seen even in general in the form of an increas-
ing number of searches (Fig. 1) of the term “neu-
romarketing”. Looking at Google Scholar citations
for neuromarketing and validation, the number of
publications reporting “neuromarketing” and “vali-
dation” almost tripled compared with the 2011.

In general we can state that within the use of
research tools there is a constantly increasing share
of biometric and neuroimaging methods (see Fig-
ure 2), even despite the fact that these methods are

Citation "Neuromarketing and
Validation" (Google Scholar)
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Figure 1. Google Trends: “Citation and validation”.
Source: Nagel (2017) Trends in Neuromerketing 2017.

% pt. change

January 2017 from 1 2014

Mobile Surveys I 7% i
Online Communities N, 5% “
Social Media Analytics I 52% +
Text Analytics N 46% *
Webcam-Based Interviews N 43% “
Mobile Qualitative NN 42% +
Big Data Analytics NN 35% 4%
Micro-Surveys N 35% +0
Eye Tracking N 35% P!
Mobile Ethnography I 33% b
Behavioral Economics Models NN 29% s
Research Gamification NN 25% #
Prediction Markets NN 24% +
Facial Analysis [N 24% +6

Crowdsourcing NN 16%
Neuromarketing NN 16% “

Virtual Environments/VR N 14%

Internet of Things NN 14% 1
Biometric Response NN 12% 2
jensor/Usage/Telemetry Data NN 11% +
Wearables Based Research [N 10% “

Figure 2. Adoption of emerging market research
methods.
Source: GreenBook Industry Trends (GRIT) report 2017.

presented separately not as part of neuromarket-
ing or consumer neuroscience. The reason is that
in many mainly developed countries these methods
have been established enough to be considered a
common standard.

In consumer studies with the use of biometric
and neuroimaging methods there is no such term
as “standard study”. Each type of research in this
field is unique in its own way and takes into con-
sideration the needs of defined research presump-
tions. The implementation of the new technologies
in research in the area of consumer behaviour
and target segments represent an important time
investment not only to cary out the testing itself
but especially processing and then interpreting the
results. As you can see in the Table 1, the size of
the research sample depends not only on the uti-
lized research tool but also on the institution which
organizes the relevant research activities.

In some cases, the institutions active in research
in the field of consumer neuroscience use only 6
respondents due to time and financial demands. In
general it can be said that so far the most expen-
sive research was carried out at Oxford University
in 2004-2007, where 2,081 respondents were tested
using functional magnetic resonance imaging. On
the contrary, the smaller survey samples are used
in companies Neurensics, Neuromarketing Labs,
at the University of Bonn (Life & Brain GmbH),
Copenhagen Business School (Neurons Inc.), as
well as the Slovak Agricultural University in Nitra.

3.2 The development of consumer neuroscience
in Slovakia

Establishing cooperation between marketers and
neuroscientists in Slovakia is complicated due to
lack of funds, interest or doubts about whether
companies would really use it for strategy deci-
sion making. The research tools, as well as serv-
ices of neuromarketing agencies are expensive and
most Slovak firms cannot afford them. According
to Sasikova (2013), although media and research
agencies in Slovakia offer neuromarketing services,
most are just additional service of the offer of tra-
ditional marketing research. One reason is that the
equipment and facilities for such studies are expen-
sive and also neuromarketing services for market-
ing research submitters are not cheap, thus for
smaller companies infeasible. “If a company has
three- or four thousand euros for conducting the
research, they cannot count with neuroresearch”
(Mlakova 2013). For such services a uniform price
list cannot be set and the prices are calculated
according to specifics of the client. GfK provides
less expensive alternatives to these services, such
as eye camera that monitors eye movements and
their retention in certain parts of the display area



Table 1.

Chosen researches and standard size of research. sample typical for consumer neuroscience.

Researcher

(academic/business)  Institution

Standard size of

Research technics research sample

Elissa Moses Ipsos Neuroscience

Bernd Weber

Thomas Ramsoy Copenhagen Business School/
Neurons Inc.

Richard Silberstein

Jaime Romano Neuromarketing S.A. de
C.V. (NMKT)

Hirak Parikh Neuromarketing Labs

Christopher Morin Fielding Graduate University/
Salesbrain

Martin de Munnik Neurensics

Arnaud Petre Universite Catholique de Lille/

Brain Impact
Gemma Calvert Neurosence Limited
Martin Lindstrom Oxfor university

Reada Montaguea

University of Bonn/Life & Brain GmbH

Swinburne University/Neuro-Insight

Human Neuroimaging Laboratory/

Virginia Tech Carilion School of

Medicine

Jakub Ber¢ik Slovak University of Agriculture
in Nitra

Graham Page Millward Brown

EEG, Eye tracker, IAT, 65
Facial coding,

fMRI, Eye tracker 3040

Eye tracker, EEG, Facial 40-50
coding, fMRI

SST (EEG) 50-100

EEG, Eye tracker, GSR, 18-96
EKG, Blood volume pulse

EEG, Eye tracking, GSR, 25-40
Respiration rates

Voice analysis, Biometric 6-200
studies, Facial imaging

fMRI, Eye tracker 20-30

fMRI, EEG, Eye tracker, 12-72
EKG, GSR

Implicit priming paradigms, 10400
fMRI

fMRI, SST (EEG) 2081

fMRI 67

EEG, Eye tracker, 18-60
Facial coding

EEG, Eye tracker 100

Source: Nagel 2014. Sample size in Neuromarketing.

(e.g., a poster or novelty Emo Scan, which can scan
the face and responses to various stimuli through
a webcam). The Slovak neuromarketing agency
Dicio Marketing was established in 2009, while its
first experiments with the conductivity of the skin
started already in 2007. Currently the company
Samo Europe Ltd. is operating in Slovakia, which
was established in 2016 and in addition to common
research in the field of consumer neuroscience pro-
vides also research with two technologies that have
been developed at the SUA in Nitra and are the
subject of international patent procedure.

4 CONCLUSION

In developed economies, investments of businesses
in consumer neuroscience are generally higher than
in Central and Eastern Europe. In Slovakia mostly
syndicated types of surveys are sought, in which
multiple parties participate. On the contrary, in
Western countries in addition to syndicated stud-
ies tailored surveys are added which focus more on
action steps, right on the implementation of changes
e.g., in the marketing campaign, assortment, ways
to set a new pricing strategy. Another difference can
be seen in the sample of respondents. In addition to
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nationwide studies targeted at the whole population
(e.g., customer satisfaction), studies addressing spe-
cific customer groups are added with which the store
chain plans to work and in which a potential for the
development of a particular area is seen.

In general, we can say that research helps to under-
stand the market and also all its members, from the
position of the submitter, competition and monitor-
ing of their strategies to customers and buyers. Mar-
ket research using consumer neuroscience allows to
reveal the gaps and the potential on the market that is
very important for each stage of marketing manage-
ment. Such studies provide more and more precise
results than the traditional forms (e.g., question-
naire or group talks), therefore we can expect that
they will become a common part of everyday lives
in more areas, even though with a different name.
A perfect knowledge when and how a certain indi-
vidual reacts to something is of great importance for
understanding consumer behaviour and decision-
making. Future development of these disciplines
depends mainly on the development of technologies.

ACKNOWLEDGEMENT

The paper is a part of the research project
KEGA 038SPU-4/2016 “Implementation of new



technologies and interdisciplinary relations in the
practical learning of consumer studies”, solved
at the Department of Marketing and Trade (Fac-
ulty of Economics and Management, Slovak
University of Agriculture in Nitra). As well as,
paper was supported “AgroBioTech” Research
Centre ITMS 26220220180.

REFERENCES

Agarwal, S. & Dutta, T. 2015 Neuromarketing and con-
sumer neuroscience: current understanding and the way
forward. DECISION 42:4, 457-462.

Bartosova, H. & Krajnikova, P. 2011. Zdklady mar-
ketingu. Praha: Vysoka Skola regionalniho rozvoje.
Colaferro C.A. & Crescitelli E. 2014. The Contribution
of Neuromarketing to the Study of Consumer Behavior.

Brazilian Business Review, 2014. 11(3).

Fugate, D. 2007. Neuromarketing. In: Journal of Con-
sumer Marketing. [online][cit. 2016-02-13] vol. 24, iss.
7, s. 385-394.

Gallo, P. 2010. 2011. Marketing—Zaklady marketingu.
Kosice: Dominanta.

GreenBook Industry Trends (GRIT). Adoption of
Emerging Market Research Methods. 2017. [online].
[cit. 2016-03-22]. Retreived from: http://www.green-
bookblog.org/2014/09/29/the-top-20-emerging-
methods-in-market-research-a-grit-sneak-peek/.

Horska, E. et al. 2015. Consumer neuroscience solutions:
towards innovations, marketing effectiveness and cus-
tomer driven strategies. In 5th International Confer-
ence on Management 2015. G6dolls: Szent Istvan
University.

Horska, E. et al. 2015. Bioeconomics, neuroeconomics
and neuromarketing: new approaches to customers and

45

businesses. In Globalization, economic development,
and nation character building. Depok: Research Insti-
tute of Gunadarma University.

Javor A. et al. 2013. Neuromarketing and consumer neuro-
science: contributions to neurology //BMC neurology.
—2013.—T. 13. —Ne. 1. - S. 13.

Kotler, P. et al. 2007. Moderni Marketing. Praha: Grada
Publishing a.s.

Kubicova, L. & Kadekova, Z. 2017. Strategic marketing.
Nitra: SUA in Nitra.

Lee, N. et al. 2007. What is _Neuromarketing? A Discus-
sion and Agenda for Future Research. In International
Journal of Psychophysiology 63:2.

Mlakova, M. 2013. Reklama ziskala dalSiu zbrari. Skuma
nas mozog. 2013.

Nagel, C. 2014. Sample Size in Neuromarketing. In: Neu-
romarketing Theory & Practice, no. 9, July 2014, s.
6-9. Venlo: NMSBA (Neuromarketing Science &
Business Association).

Nagel, C. 2017. Trends in Neuromerketing 2017. [online].
[cit.2016-03-22]. Retreived from: https://www.linkedin.
com/pulse/trends-neuromarketing-2017-carla-nagel.

Paluchova, J. & Kleinova, K. 2014. New trends in cater-
ing: How merchandising and other popular tools can
attract customers. 373 — 382 str. In: New trends in
management in the 21st century—Cross-Atlantic per-
spective. 1st ed. Czgstochowa: Sekcja Wydawnictw
Wydzialu Zarzadzania Politechniki Czestochowskiej.

Plassmann, H. et al. 2013. Branding the brain: a critical
review and outlook. Journal of Consumer Psychology,

_22(1), 18-36.

Sasikova, M. 2013. Neuromarketing na Slovensku a v
zahranic¢i a jeho etické aspekty. Bratislava: Ekonom-
icka univerzita v Bratislave.

Taylor S.J. et al. 2015. Introduction to qualitative research
methods: A guidebook and resource. John Wiley &
Sons; 2015.


https://www.linkedin.com/pulse/trends-neuromarketing-2017-carla-nagel
https://www.linkedin.com/pulse/trends-neuromarketing-2017-carla-nagel
http://www.green-bookblog.org/2014/09/29/the-top-20-emerging-methods-in-market-research-a-grit-sneak-peek/
http://www.green-bookblog.org/2014/09/29/the-top-20-emerging-methods-in-market-research-a-grit-sneak-peek/
http://www.green-bookblog.org/2014/09/29/the-top-20-emerging-methods-in-market-research-a-grit-sneak-peek/

Taylor & Francis
Taylor & Francis Group

http://taylorandfrancis.com


http://taylorandfrancis.com

New Trends in Process Control and Production Management — Stofovd & Szaryszovd (Eds)
© 2018 Taylor & Francis Group, London, ISBN 978-1-138-05885-9

Changes to transportation systems and socio-economic impacts
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ABSTRACT: Transportation indicates the state of society in the areas of consumption of raw materials,
resources or finished products or their parts. The existing imbalance of incomes of the population on a
global scale leads to the transportation of products with low production value, and if travel costs are
included, these products are cheaper than the products in the country of consumption. The result is
a growing volume of freight transport, increasing environmental pollution and social and economic
impacts. The level of congestion and how the transport system works thereby impacts the social and
economic climate. Given that freight transport is operated on a scale that transcends the borders of
individual countries, the specified impacts and effects have an international importance. In the future, it
will be necessary to seek out transportation systems that will function optimally, efficiently use possible
and acceptable sources, and will be environmentally friendly and safe.

1 INTRODUCTION — Efficient use of resources and a reduction in their
consumption, a reduction in greenhouse gas

The basic guidelines of the “Freight Transport emissions, utilization of alternative fuels, optimal

Logistics Action Plan” (2007) EU document also utilization of the existing infrastructure, etc.

include a declaration about the fact that the concept - A reduction in traffic congestion, support of

of transport corridors is given by the concentration intermodality, implementation of intelligent

of freight transport between major hubs, and by rela- solutions, creation of conditions for decreasing

tively long transport distances. Cooperation between the accident rate,

several types of transportation and modern technol-  — The development of a new generation of means

ogy will be supported in these corridors in order to of transport and potential decreasing of the

cope with increasing traffic volumes, and to promote development time, efficient production proc-

environmental sustainability and energy efficiency. esses and cost optimization,

Coastal voyages, railways, inland waterways and - Improving the creation of the policies that are

roads mutually complement each other. These cor- necessary for promoting innovations and resolv-

ridors will be equipped with catchment terminals at ing of problems relating to transport.

strategic locations (e.g. seaports, inland ports, mar-

shalling yards and other relevant logistic terminals This also deals with ensuring safety:

and facilities), Corejova, Al Kassiri & Valica (2015).

All of these factors have a subsequent impact
on the formation of social ties, and thereby also
changes in the economic level.

— Increasing public safety and the fight against
crime and terrorism—preventing consequences
and mitigation of incurred damages, prepara-
tion of new technologies for ensuring the proper
functioning of society and the economy—health,

5 DEVELOPMENT OF TRANSPORT foqd, water, thf: environment and other technol-

SYSTEMS ogies for ensuring the necessary services, such as
communications, transport, supplying, etc.,

— Protection and improving the resilience of critical
infrastructure—new technologies for protecting
critical infrastructures, systems and services, includ-
ing roads, transport, health, food, water and the
supply chain; analysis and securing of public and
private networks and services against any threat.

In line with societal challenges, Transport systems
in Europe must efficiently utilize available resources
and be environmentally friendly, safe and func-
tional. Acceptance of all of these requirements can
lead to intelligent, green and integrated transport.
This particularly concerns reduction of emis-

sions, reduction of externalities caused by traffic Crisis situation is process by which an organi-
congestion and a reduction in the number of fatal  zation deals with a major event that threatens to
accidents, of Binova (2016): harm the organization, its stakeholders, or the
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management. Three elements are common to most
definitions of crisis: a threat to the organization,
the element of surprise, a short decision time.

There are many approaches and methods (fore-
casting) for the quantification the creation of sup-
ply and demand functions in transport as a basis
for decision-making. This particularly includes
operational analysis methods, econometric models
and mathematic-statistical methods.

2.1

Decision-making about future statuses can also be
done using scenario methods. The creation of sce-
narios allows for taking into consideration a number
of factors affecting transport, and to set priorities
that may arise and affect further development.

The scenario method consists of sorting
expected events from different prognoses and their
immediate impact on the investigated environ-
ment. The aim is to show the possible develop-
ment as a result of consecutive logical contexts of
specific events. This is therefore a matter of con-
necting information in a logical and time sequence.
This method can predict the development of situa-
tions and conditions that are currently being inves-
tigated. The following must be carried out:

Scenario method

— Analysis of the current situation with a focus on
certain facts that it was possible to gather in rela-
tion to the analysed state, and determination of
a goal/goals,

Identification of critical points, places and
situations,

Identification of the relationships between dif-
ferent situations,

A description of the consequences that might
occur after the analysed state,

Analysis of potential or real consequences which
may affect the chosen mode of transport or
related modes of transport,

Evaluation of all of the consequences that may
arise during the implementation of the proposed
measures, including areas that may not be asso-
ciated with the selected mode of transport,
Selection of scenarios with a high probability of
success,

Assessment of the negative impacts on selected
scenarios and analysis of the consequences. A re-
assessment is carried out with regard to the ini-
tial stage (analysis and determination of goals),
— Implementation of the selected scenario.

In order to forecast the transport of goods, and
thus also transport systems, it is necessary to also
determine critical events during which it will be
necessary to decide on other solution alternatives.
The results of such decision-making are therefore
described as alternatives until the final goal.
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2.2 Analysis of the time series trend

Using extrapolation of data arranged in a time
series, it is possible to determine the likely future
course of the investigated phenomenon, i.e. even
the likely development of transport systems and
other related events, of Binova & Biezina (2014).

This method is mainly used during forecasting
of prospective intensities of transport streams. The
following formula can be used to calculate prospec-
tive intensities:
MY+ M- K (1)
where M"” = prospective intensity, M = actual
intensity, K = prospective coefficient, growth
coefficient.

A disadvantage is the fact that individual coef-
ficients do not take into account local conditions,
and it is therefore necessary to use gross estimates.

2.3 Average growth coefficient method

It can be used in preparing transport intensity fore-
casts between selected areas that have a different
growth coefficient, wherein the resulting growth
coefficient will have the arithmetical average value,
Binova & Brezina (2014).

The following formula can be used to calculate
prospective intensity:

MY = M>.— —K’ff 2)
where M"” = prospective intensity, M5 = actual

intensity, Ki, Kj = prospective coefficients in both
selected areas.

A disadvantage is the fact that the resulting
coefficient may not be directly proportional to the
growth in the volume of transport, and the volume
of transport may increase due to factors other than
increased population.

2.4 Gravitational model

According to authors Shepperd et all. (2013) the
gravitational model predicts the movement of peo-
ple, information and goods between cities and even
continents. These models therefore measure the
intensity of the relationships between two objects
(a small relationship between small objects and a
large relationship between large objects).

In terms of resolving transport networks, gravi-
tational models are used for addressing the impact
of the technical—economic parameters of indi-
vidual edges of a transport network (length, price
of transport, mode of transport, etc.). The Pater
Formula can be used to make the calculation:



M, M,

o
dy

Ly=k. 3)

where M, M, = sizes of sources or destinations
in locations 4 and B, e.g. number of residents,
number of economically-active residents, or the
number of residents multiplied by the average
income. Another impact may be the morphol-
ogy of the landscape, climate, social aspects,
features of the population, culture, level of
education, etc.

d ,, = distance between sources; metric, time, i.e.
distance or time

I = intensity of the relationship between points
(localities) 4 and B

k = coefficient (it is not always used, only during
calibration, i.e. comparison of empiricism (experi-
ence) with the model)

o = usually the second power

It is necessary to emphasize that values M, M,
and d , are variable in time.

3 TECHNICAL AND SOCIAL IMPACTS

In order to predict transport of goods, it is neces-
sary to select a suitable method (see chapter 2) and
evaluate the technical and social impacts that can
affect a change in the transport system, and thereby
also the economic situation in the relevant region.

Due to the fact that transport of goods or their
volume is affected by supply and demand, it is nec-
essary to use parameters other than for personal
transport for making a prognosis.

Primarily the following are important factors:

— Number of residents in selected areas,
— Amount of GDP/resident,

— Employment rate,

— Originality of transported product,

— Product price,

— Transport time,

— Transport price,

— Social aspects.

Other factors:

— Political impacts,
— Changes in the banking sector,
— Changes in laws etc.

4 EVALUATION OF IMPACTS

It is possible and suitable to use the SWOT anal-
ysis to evaluate impacts or prepare an analysis,
Binova & Biezina (2014).

The aim of the SWOT analysis is to evaluate the
relevant intent from all viewpoints. After evalua-
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tion, it is possible to determine strategic goals and
the overall strategy for optimizing of the project, a
specific process, a business plan or even individual
companies.

This is because this is a very universal, and one
of the most frequently used analytical techniques
focused on the evaluation of internal and exter-
nal factors affecting the functionality and success
of the evaluated transport system, i.e. even of the
strategic intent and its use or modification, Graf &
Teichmann & Dorda (2016).

It is necessary to evaluate the following when
preparing the SWOT analysis:

— Internal factors—Strengths and Weaknesses.
Evaluation of the internal situation of the
project and its causes, e.g. available industrial
and commercial land plots, transport infrastruc-
ture and international connection, environmen-
tal damage, protection of landscape and nature,
solid waste disposal, civic amenities, educa-
tion and culture, tourism, attractive points of
regional and national significance.

External factors—Opportunities and Threats).
Evaluation of threats and opportunities to the
external environment, e.g. changes in laws, eco-
nomic changes on the national level with rela-
tion to international bonds (EU) in relation to
demographic, social changes and employment,
infrastructure on the national level in relation
to international bonds (e.g. transport corridors
of international importance, highways and rail-
ways with regional importance).

Before beginning work on the SWOT analysis,
external factors must be identified in very great
detail.

The strategy should lead to:

— Maximizing opportunities, i.e. maximizing
strengths and minimizing weaknesses,

— Minimizing threats, i.e. maximizing strengths
and minimizing weaknesses.

It is necessary to evaluate the following aspects
when preparing the SWOT analysis:

— Characteristics of the territory, internal and exter-
nal relationships—e.g.: geographic area, coor-
dination of the concept of the development of
residential localities, dealing with property rights
issues, conditions for business development, par-
ticularly for the creation of small and medium-
sized companies, association of municipalities in
order to create a stronger unit in the preparation
and implementation of investments, and the exist-
ence of development areas for civic amenities,

Infrastructure—e.g.: use of railway, watercourse,
expressway or highway, airport, existing or
planned logistics centres, transport links with a



large agglomerations, signal coverage for mobile
phones, the existence of business development
zones, the level of suburban integrated trans-
port, the possibility of strategic planning in
the region, and the merging of funds from dif-
ferent resources to build an infrastructure, of
Teichmann & Dorda & Binova & Ludvik (2015),
Economy—e.g.: proximity to large agglomera-
tions, conditions for business development—
especially for small and medium-sized
enterprises, conditions for the development
of agricultural production, employment level,
increasing the number of small and medium-
sized enterprises, growth of the services sector,
increase in employment opportunities, activities
of various associations with support for entre-
preneurship, comprehensive concept of the offer
of buildings for entrepreneurship, and creating
conditions for placement of foreign capital, of
Corejova & Rostasova (2014).

Job market—e.g.: employment level, education
levels of the population in the relevant region,
possible jobs for a qualified workforce, retrain-
ing opportunities, support for small and medium
business activities and creation of new jobs, and
spending on active employment policy,

Social infrastructure—e.g.: the social structure
level of the population, the level of the eco-
nomic situation, or the quantity of funds spent
on education, culture, social and health areas,
The environment—e.g.: the existence of pro-
tected landscape areas, the development stage of
the implementation of territorial environmental
stability systems, energy concept, amount of
funds for the implementation of the concept and
strategy for the protection of the environment,
the level of cooperation between state admin-
istration bodies and private entities in the envi-
ronmental sector, respecting of the principles of
permanently sustainable development, the pos-
sibility of a conflict of development interests
and protection of the environment, uncontrolled
expansion of built-up areas into the landscape,
the share of automobile transport with a nega-
tive impact on air pollution, etc.,

Tourism—e.g.: attractiveness of nature with an
offer of areas suitable for recreation, accessibil-
ity for tourists, tourism development concept,
cooperation between municipalities, state insti-
tutions and entrepreneurs in order to develop
tourism, support of the development of related
tourism infrastructure activities.

5 RISK MODELLING

When proposing changes to the transport system,
it is necessary to identify possible risks, analyse
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them and subsequently prepare a risk analysis,
with Binova (2016).

A risk can be defined as the likelihood of the
occurrence of a loss, variability of results and
uncertainty of whether they can be achieved,
deviation of actual and expected results, risk of
negative deviations from objectives, risk of bad
decisions, the possibility of creation of losses or
profits, investment risk, indeterminate result (at
least one is undesirable).

The three approaches to a risk are: aversion, risk
tendency, neutral stance.

5.1

The risks analysis contains identification of assets

and determination of their value, identification of

threats and determination of their seriousness.
Types of risks:

Risks analysis

— Technical,

— Technological,
— Project,

— Investment,

— Business,

— Financial.

Risk management is based on the rules of
corporate governance.

Examples of risk factors—increase in
investment costs, acceptability of investment costs,
failure to adhere to project parameters, lack of
funds, deadlines in administrative and permitting
procedures, higher operating costs, failure to adhere
to a construction schedule, and public opposition.

Table 1. Methods for country risk assessment.
Risk
assessment Input Output
method measures measures
Panel of Perception of Agreed risk
experts country risk index
Discrete Interval index Average risk
scoring for each risk index
model attribute
Analytic Judgmental Relative weights
hierarchy assessment of risk
process for each risk attributes
attribute
Simulation Intention of Probability
survey early/late entry estimates for
for different entry decision
risk scenarios
Fuzzy Categorical Fuzzy envelope
scoring assessment for country
model of each risk risk
variable

Source: Authors, with facts of Sviderske (2014).



Table 2. Likelihood of occurrence of risk factors and
intensity of negative impact of risk factor.

Likelihood of Intensity of negative

occurrence of risk impact of risk

factor (I) factors (L)
Occurrence Impact of

Level of risk factor Level occurrence

1 Improbable 1 Negligible

2 Unlikely 2 Small

3 Significantly likely 8 Large

4 Almost certain 16 Critical

Source: Authors.

Practical approaches to risk management are:
not to risk more than is necessary, to think about
probabilities, not to risk a lot for a little (a pos-
sible loss should not exceed a potential profit), of
Fuchs & all (2015).

Advantages of Sviderske (2014):

Panel of experts—combines experts' knowl-
edge and practice, amenable to group decision
process,

Discrete scoring model—easy application of
quantitative techniques, ease of comprehension,
computation, and interpretation,

Analytic hierarchy process—combines man-
agement judgment and intuition, amenable to
group decision process,

Simulation survey—flexible for scenario design,
combines regression or discriminant analysis,
Fuzzy scoring model—performs linguistic
analysis, propagates complete information from
stage to stage.

Disadvantages of Sviderske (2014):

Panel of experts—time-consuming, nonobjec-
tive; difficulty identifying qualified experts,
Discrete scoring model—arbitrariness in esti-
mating weights of attributes for qualitative
information,

Analytic hierarchy process—possible incon-
sistency or bias in determining information
categories,

Simulation survey—time-consuming and costly
for survey design, data collection, and analysis
and evaluation,

Fuzzy scoring model—user subjectively inter-
prets fuzzy envelope, interpretation may vary
among users.

If a transport alternative of connecting a signifi-
cant transport node is evaluated, the issue is with
what likelihood and with what impact risk factors
may occur. A group of experts therefore makes
assessments according to two perspectives.
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B Risk:

= red - unacceptable

- grey - conditignally acceptablg
- blue - acceptable
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Figure 1. Model result of risk analysis.
Source: Authors.

The result of the risk analysis can subsequently
be depicted graphically, wherein it is possible to
define:

Risk = Likelihood x Impact (L x I).

An example is the evaluation of two alternatives
of a road connection of a logistics centre to an
external road network.

The L x I values for determining the acceptabil-
ity of risks can be selected as follows:

— 1-8 risk is acceptable
— 16-24 risk is conditionally acceptable
— 32-64 risk is unacceptable

Risk factors can be defined as follows:

— Acceptability of investment costs,

— Exceeding of investment costs,

— Unforeseen investment costs,

— Change to project parameters,

— Statements and opinions of administrative
bodies,

— Increased operating costs,

— Changes to construction time schedule,

— Failure to secure finance,

— Rejection by the public.

5.2 Critical path

The critical path method is used when proposing a
change to a transport system so that it is possible
to determine points which are critical in terms of
preparation and implementation. These are criti-
cal points that may have a negative impact on the
environment, conditions for the lives of residents,
on business, etc.,—these are impacts that have
economic and social consequences, with facts of
Rosenau (2003).

This is the longest path from the beginning to
the end, and it has no time tolerance, i.e. a path
corresponding to the shortest period in which a
change to the transport system can be completed.



It is therefore necessary to first determine the
Earliest start—the earliest possible date for begin-
ning activities, and the earliest finish—the earli-
est possible date for completing activities. It is
also necessary to determine the latest start—the
latest deadline for beginning activities, and the
latest finish—the latest deadline for completing
activities, of Plos, Sousek & Szabo (2016).

6 CONCLUSION

Changes to transportation and logistics freight
transport systems, particularly in macro logistics,
are influenced by supply and demand, and these
factors vary depending on economic and social
changes. However, changes to transport and
logistics systems retroactively affect the economy
and social aspects in society. Given that freight
transport is operated at a scale that transcends
the national borders of individual states, the
specified effects and impacts have an international
significance.

The text describes impacts that may cause
changes in transport and logistics systems, as well
as an evaluation and analysis thereof. The use of a
risks analysis is part of this process, and the result
is an evaluation of individual alternatives in terms
of potential losses.

However, it is necessary to state that what is very
risky is a fact whose occurrence may be unlikely,
but which would have a critical impact. Even if the
likelihood of occurrence is very low, it will still be
necessary to evaluate such a case.

Examples of possible changes that affect the
entire logistics system:

— Impact on commodity flows—social changes,
changes in the way of life of the population
and their consumption requirements, changes in
conditions in the banking sector, policy changes,
etc.,

Impact on the technical—economic parameters
of the logistics system—existing and projected
external transport networks (roads, railways,
waterways, airports), changes in the projected
external transport networks (changes to costs,
changes to the date of implementation), etc.

It can therefore be concluded that in view of
their overlapping of the borders of regions and
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states, or with a global impact, transport systems
have a significant impact on the economy and
social aspects in society, and this is an important
part of the functioning of society.
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ABSTRACT: Small and medium-sized enterprises are operating in an ever more complicated
environment accompanied by turbulent changes, and they have to react promptly and flexibly to such
changes. The aims of the present paper were to deal with a possibility of financial reporting employment
as a tool for transferring the internal information within the enterprise, to study the effect of financial
reporting on increasing enterprise efficiency and to present scientific and practical methods of measuring
efficiency of SMEs’ enterprises. The given issues were mapped by means of primary and secondary sources
analysis. Theoretical basis was verified by means of empirical survey in a form of questionnaire. The aim
of the questionnaire was to study financial reporting implementation in SMEs’ management. The results
of the study were evaluated by means of descriptive statistics in a form of graphical presentations. In
conclusion, recommendations for successful financial reporting employment in practice were presented.

1 CURRENT STATUS OF THE ISSUE

1.1  Company’s performance

SMEs currently operate in an environment char-
acterized by a higher competitive pressure and by
a number of changes which they need to respond
to quickly and in time. In such environment they
are not able to maintain their efficiency for a long
time and prolong their life without a high-quality
financial planning and management. According to
Lesakova (2004), company’s performance is such
an ability which helps achieve the desired effects
or outputs in measurable units. With regard to the
above-stated, it is necessary to know:

— What are measurable outputs?

— How to measure them?

— How to transform data into information neces-
sary for decision-making?

The aim of the present paper was to deal with
the possibility to apply financial reporting as a tool
for transmitting internal information in a com-
pany, reviewing the effect of financial reporting
on enhancing the efficiency of companies and pre-
senting scientific and practical methods of measur-
ing the efficiency of SMEs.

The first part of the presented paper deals with
scientific approaches to measuring company’s
performance. The second part of the paper deals
with the issue of financial reporting as a means of
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transmitting information necessary for financial
planning and management of a company.

The final part presents outcomes of a survey
focused on implementation of financial reporting
in SMEs as well as recommendations for its suc-
cessful implementation in practice.

1.2 Scientific approaches to measuring
company’s performance

Original management systems focused on enhanc-
ing company’s performance, such as lean manage-
ment, kaizen or flat organization, did not meet
basic conditions for corporate management since
they were not targeted and could not comprehen-
sively connect factors determining generation of
value with the top goal of the company (Satanova
& Potkany 2004). This is the reason why systems
based on exact financial indicators were getting to
the foreground. In such systems, there were also
revealed some shortcomings, and this is a proof
that non-financial indicators which are not based
on accounting standards need to be included appro-
priately in the measurement system. The process of
heading towards value-based management—the
basis of which consisted in generating value for
company owners—was triggered by the so-called
value based management which lays an emphasis on
company’s economic added value (Marini¢ 2008).
From the scientific, academic and business point
of view, company’s performance measurement



indicators are divided into common or traditional
indicators and modern indicators (Volcko 2011).

Traditional company assessment methods may
be divided into

— Profit indicators;
— Profitability indicators;
— Cash flow indicators.

Profit indicators are the most frequently used
methods of measuring company’s performance.
According to Sedlacek (2007), there are various
profit categories, such as:

Earnings After Taxes — EAT, i.e. after-taxation
profit which is intended for allocation of profit
among company owners or to replenish any
retained earnings of the company (Volcko, 2011).

Earnings Before Taxes — EBT which is used to
compare performance between individual periods
or companies from countries with different tax
rates (Volcko 2011).

Earnings Before Interests and Taxes—EBIT is
focused on measuring economic performance of a
company with no interests and taxes (Sedliacikova,
2005).

Earnings Before Interests, Taxes, Depreciation
and Amortization — EBITA compares the economic
efficiency of a company adjusted for interests,
taxes and depreciation and amortization.

Profitability Ratios represent an outcome of
business efforts. They are a means of assessing the
overall company’s efficiency. According to Vlach-
ynsky (2009), the best known profitability indica-
tors include:

Return of Equity — ROE. It expresses the return
of company’s own resources using the relation
(Hajduchova 2011):
ROE =net profitlequity (1)
Return on Assets — ROA. The indicator is a ratio
of net profit and total assets invested in business
according to the following relation (Lesakova 2011):

2

When comparing ROE and ROA we may find
out if a company is able to use leverage for its own
benefit.

ROA =net profititotal assets

— If ROE < ROA, it means that the leverage is too
expensive, the invested funds will not return and
the equity is forced to pay for it. The price of the
leverage is higher than ROA.

— If ROE > ROA, the invested leverage returned
and helped increase the value of the equity.

— The ROE = ROA relation means that the finan-
cial structure has no effect on earnings from
equity.
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Return on Investment — ROI expresses the
intensity of reproduction of capital invested in a
company. It is expressed by the following relation
(Pavelkova & Knapova 2010):

ROI = (net profit +interest )/total capital 3)

Return on Sales—ROS represents the ratio of
an after-taxation economic result to company’s
revenues and it is given by the following relation
(Kislingerova & Hlinica 2000):
ROS =net profitlrevenues €))]

Cash flow indicators represent information
about company’s cash flow, i.e. its incomes and
expenditures. Cash flow is an important element
of company’s financial management and financial
analysis. The basis of cash flow monitoring is to
watch any changes in the status of funds. Accord-
ing to Pavelkova and Knapkova (2010), cash flow
reporting is divided into:

— The area of operational and economic activities;
— Investment area;
— Financial area.

According to Vavrova and Bikar (2016), tradi-
tional company assessment methods are supported
only by accounting and financial indicators; they
do not reflect the real need of the market and do
not consider all items necessary for performing such
assessment, e.g. the risk of inflation, time value of
money, opportunity costs, etc. The main downside
of the traditional approach is the fact that finan-
cial indicators show if a company performed well
or not, i.e. they only assess its performance (Lueg
& Schaffer, 2010).

Modern company performance assessment meth-
ods were created based on criticism of the tradi-
tional approach. According to Marik & Martikova
(2005) they should meet the following criteria:

— Use data available from accounting;

— Consider the risk and the amount of committed
capital in their calculations;

— Enable identification of a connection to indi-
vidual management levels;

— Enable assessment of company’s performance
and its evaluation.

Basic modern indicators of measuring compa-
ny’s performance include: Economic Value Added
(EVA), Market Value Added (MVA), Cash Value
Added (CVA), Cash Flow, Economic Value Added
(CEVA), Shareholder Value Added (SVA), Return
On Net Assets (RONA).

Most attention in the business world is paid to
EVA. The economic value added is an indicator
which arose from the need to find an economic



Figure 1.

EVA variables scheme.

indicator which, according to Ismail (2011), would
represent the closest connection to the value of
stocks, enable to make the most of accounting
data, include risk calculation and enable assess-
ment of company’s performance and evaluation.
According to Gitman (2006), the EVA system is
a rate used to determine if an investment contrib-
utes to generating wealth for owners. According to
him, EVA is calculated by deducting costs of funds
expended on financing the investment from its
after-taxation operating profit.

The Figure 1 shows the understanding of vari-
ables which are used to calculate EVA.

While NOPAT stands for Net Operating Profit
After Taxes. Net operating profit is its equivalent
in traditional accounting. WACC means Weighted
Average Cost of Capital. Simply said, NOPAT
equals net income minus operating costs and
expenditures including depreciation after deduct-
ing certain specific adjustments for every particu-
lar company and taxes.

1.3 Financial reporting—intermediary
of information

Financial reports or financial statements providing
an overview of financial indicators of a company
represent an elementary tool of corporate manage-
ment. According to Bendert (2013), it is necessary
to concentrate financial reports on key factors
which have an impact on company’s performance
and value. What is of importance for financial
reports, is quality and relevance rather than extent
of reported data. Otherwise they will not perform
their function and they will not help the manage-
ment identify problems and make decisions.

High-quality information related to finances
requires a clearly determined framework and a
common set of principles for financial purposes
with the aim to ensure a common basis when
presenting, measuring, assessing and monitoring
financial results. The most important principles
include:

— Adhering to the accounting framework;

— Preparing financial statements based on
accounting accruals;

— Preparing statements with an assumption of a
prosperous company;

— Providing understandable information;

— Relevance of information for users’ decision-
making needs;
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— Importance of reported information;
— Reliability;

— Faithful representation;

— Essence over the form;

— Impartiality;

— Carefulness;

— Completeness;

— Comparability.

According to Fiberova (2001), reporting used to
represent one of sub-systems of a company’s infor-
mation system coordinated by controlling. With
regard to its importance, it is a separate corporate
management discipline. It is one of modern corpo-
rate management techniques and with its essence it
helps create a company’s strategy and operational
planning.

According to Harumova (2016), the main goal
of financial reporting is to create a comprehen-
sive system of information and indicators which
characterize the company’s economic activities
in an understandable and user-friendly form.
Information provided through financial reports is
meaningful only if it has an impact on economic
decisions of users by helping them assess the past,
current and future events or by confirming or cor-
recting their past assessments.

According to (Slosarova 2015, Saxunova 2008,
Harumova 2008), basic roles of information which
is the subject of financial reporting may be sum-
marized as follows:

— Predictive and confirming roles of information
are related. E.g. information about the current
level and structure of held assets is valuable for
the user if it is trying to predict the company’s
ability to utilize the advantages of opportunities
and its ability to respond to unfavourable situa-
tions. The same information plays a confirming
role as far as forecasts are concerned. Informa-
tion about a financial standing and past results
are often used as a basis for forecasting a future
financial standing, results or other issues such as
the ability of the company to pay its liabilities
when due.

In order to achieve a predictive value, informa-
tion needs to have a form of an explicit forecast.
The ability to make forecasts from financial
statements depends on how information about
past transactions and events is presented. e.g. a
predicative value of a profit-and-loss statement
is higher if unusual, uncommon and rare items
of a revenue or cost are presented separately.
Relevance of information is influenced by its
nature and significance. In some cases the nature
of the information itself is sufficient to deter-
mine significance. In other cases both nature
and significance are important. Information is
significant if its omission or wrong presentation



could have an effect on economic decisions of
users made based on financial statements.

If any information is to be useful, it must also be
reliable. Information is reliable only if it does not
contain any major mistakes and it can be relied
on. For any information to be reliable, it must
faithfully display transactions and other events
as of the reporting date. Most financial informa-
tion is subject to a risk that its presentation is
less faithful. It is not because of distortion but
rather due to problems in identifying the trans-
action and other events which are measured or
in designing and using measurement and presen-
tation techniques which may intermediate mes-
sages corresponding to such transactions and
events.

If information is to represent transactions and
other events faithfully, it must be accounted
and presented in accordance with the economic
reality, not only its legal form. The essence of
transactions or of other events is not always
consistent with what results from its legal or
executed form.

It is essential that information is unbiased and
not distorted. Financial statements are unbiased
if they—with their selection or presentation
of information—do not have any influence on
decision-making or assessment with the aim to
achieve a pre-determined outcome.

When preparing financial statements we must
struggle with insecurities accompanying a
number of events, such as recoverability of
claims, probable life of buildings, equipment
and the number of complaints. Such insecuri-
ties are accepted by disclosing their nature and
extent when preparing financial statements.

For information in financial statements to be
reliable, it must be complete mainly in terms
of significance and costs. Any omission may
cause that information will be false or mislead-
ing and thus unreliable as far as its meaning is
concerned.

Financial statements should be comparable, i.e.
users should be able to compare financial state-
ments of a company in the course of time in
order to identify trends and its financial stand-
ing and results. Users must also be able to com-
pare financial statements of different companies
with the aim to assess their relative financial
standing, their results and any change in their
financial standing.

Measurement and presentation of an impact
of similar transactions and other events must
be made by a certain entity in a uniform man-
ner and in the course of time for the particular
entity, and in a uniform manner for various
entities. Since users want to compare finan-
cial standings, results and changes in financial
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standings in the course of time, it is important
that financial statements show corresponding
information for previous periods.

Efficiency of financial reports is related to the
time aspect of reporting. According to Haru-
mova (2016), a standard reporting cycle is pri-
marily built on three elements:

— monthly current financial reporting, based on
a monthly cycle of current reported data con-
nected with filing more extensive quarterly
and annual reports focused on comments on
financial performance of the company;

— regular forecasts, while forecasts of revenues
should be reported on a monthly basis while
forecasts of financial results and other financial
indicators are submitted on a quarterly basis;

— long-term financial plans for the upcoming
period as well as preliminary financial plans
for longer periods are submitted on an annual
basis.

Financial reports are regularly a subject man-
agement meetings and top management meetings.

The form, type and schedule of financial reports
are commonly laid down in internal regulations
of companies. Most frequent forms of financial
reports include:

— profit-and-loss statement such as analysis of
revenues and costs of a company as per individ-
ual types, function and nature of the reported
items. A profit-and-loss statement also contains
calculation of a production or trading margin,
calculation of EBIT, EBT or other indicators;
balance sheet with a clear division into non-cur-
rent assets, current assets, the so-called operat-
ing assets;

cash flow statement;

receivables and payables report;

stocks report;

revenues reports;

other reports based on the status and the nature
of the accounting unit;

regular forecasts;

regular financial planning.

2 METHODOLOGY

With the aim to meet the determined goal, the
starting point of our survey included both pri-
mary and secondary sources dealing with the
issue in question. The basis of processing sec-
ondary sources and making recommendations,
conclusions and measures comprised methods of
analysis, description, comparison, analogy, sum-
marization, synthesis of knowledge, information
and a systemic approach. The secondary source
of the presented paper included both national and



foreign magazines and publications. The survey
was based on analysing primary sources through
an interrogation method in the form of a ques-
tionnaire sent to SMEs. Judgements about basic
groups were assessed using pivot tables and charts.

3 SURVEY OUTCOMES AND DISCUSSION

Primary survey was the source of data for the pur-
poses of the presented paper. The object of the
survey was to monitor implementation of financial
reporting in SMEs. For the needs of the survey we
focused on the SME category.

The basic source of primary information was a
questionnaire as a means of an interrogative sur-
vey method. The questionnaire was sent in an elec-
tronic form to managers and company owners. It
contained three questions focused on monitoring
of the current status of the examined issue:

— Do you use financial reporting in your company
as a tool for transferring information necessary
for decision-making?

— Do you use financial analysis tools in your
company?

— Do you use financial planning and forecasting
tools in your company?

The survey outcomes were evaluated in a
descriptive and graphic manner and summarized
using pivot tables and charts focused on trans-
formation of the discovered facts. The selected
group was formed by 200 SMEs chosen based
on available information. The return rate of the
questionnaire was 16%, i.e. we received 32 filled-in
questionnaires. Based on the above-stated we did
not generalize the acquired information for the
selected group but we described the reality which
resulted from the questionnaire form of the survey.
In the following part of the paper we will graphi-
cally present the survey outcomes.

Question 1 Do you use financial reporting in your
company as a tool for transferring information nec-
essary for decision-making?

Answers to the question if companies use finan-
cial reporting as a tool for transferring information
necessary for decision-making are presented in the
Figure 2.

The survey has shown that 50% companies use
financial reporting as a corporate management
tool, 34% companies stated that they did not use
financial reporting as a decision-making tool and
as many as 16% companies stated that they did not
know such support tool.

The following chart presents the use of financial
analysis tools.

Question 2 Do you use financial analysis tools in
your company?
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Figure 3.

47% SMEs use financial analysis tools. As many
as 28% companies do not use financial analysis
tools and a comparable percentage, i.e. 25% com-
panies do not have any knowledge about financial
analysis tools. It has resulted from the survey that
more than a half of respondents from the survey
sample do not use or have no knowledge about
financial analysis tools.

Question 3 je is focused on the use of financial
planning and forecasting.

Questions 3 Do you use financial planning and
forecasting methods in your company?

Survey outcomes are presented in the Figure 4.

Financial planning and forecasting is a basis of
successful control and decision-making in man-
agement of SMEs. With our question we wanted
to find out if companies used financial planning
and decision-making tools. The Figure 4 presents
outcomes comparable to previous cases. Almost a
half of respondents from the survey sample do not
use or have no knowledge about financial planning
and forecasting tools. 53% respondents realize the
need for forecasting and planning financial indica-
tors in the company.

Theoretical knowledge of this issue confirms
a clear need to implement financial reporting as a
management tool for SMEs. According to Haru-
mova (2016), financial reporting with its informa-
tion value has an impact on competitiveness and
performance of companies. According to Fiberova
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Figure 4. Use of financial planning and forecasting
tools.

(2001), information intermediated through finan-
cial reporting forms a basis for efficient corporate
management and for making reasonable decisions
about economic and financial activities of the com-
pany. Lueg and Shiffer (2010) claim that assess-
ment of performance of a company only based on
accounting indicators does not offer true security in
introducing key indicators necessary for assessment
and management of the company. Such allegations
help create new competitive management strategies
based on generation of value which would help in
corporate management. The main intermediary
of information necessary for decision-making is
exactly financial reporting. Through correctly set
financial reporting management is provided with
information at the right time and in the correct
form, what enables companies to quickly and timely
respond to all changes happening inside them and
in their global external environment.

The survey outcomes show that in spite of ben-
efits, positive effects and advantages of financial
reporting for management of SMEs, it is not their
common management tool. Despite all its benefits
it is used by only a half of respondents from the
survey sample. We suppose that companies realize
how demanding the global competitive environ-
ment is but they do not realize the possibilities of
acquiring competitive advantages resulting from
correct financial analyses and financial planning.

4 CONCLUSION

With regard to the above-stated we may come
to the conclusion that in spite of an increasingly
demanding business environment, only a small
number of companies use financial management
tools to create business strategies which will enable
them to survive and to successfully compete in the
market. Financial reporting is a very efficient tool
of financial management; it transmits information
necessary for corporate management in time and
thus helps company’s managers identify problems
and make decisions in real time.
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ABSTRACT: To improve the production process, each manufacturing enterprise should perform proc-
ess mapping at least once per half-year. Mapping can reveal problems that cause process slowdown or
downtime on lines. The Lean Production method used by manufacturing companies is Value Stream
Mapping. Its use in Car-parts Slovakia Company has increased the effectiveness of the Painting line.

1 INTRODUCTION

The success of motor car company depends pri-
marily on the efficient process of production, the
quality of the offered products and the satisfaction
of the customers. To achieve an efficient process
of production, it needs to be constantly improved.
Therefore, every manufacturing company should
map at least once in a half year the current state
when it identifies which processes work efficiently
and which needs to be changed. Mapping can
reveal for instance surplus stocks that are tied to
funds that the business could use more efficiently.
In addition, it is possible to detect problems that
cause a slowdown in the process of production, or
breakdowns on the lines. These negativities cause
the extension of delivery of the product to the cus-
tomer, which adversely affects the satisfaction of
the customer.

The automobile industry is currently the larg-
est employer in the Slovak Republic by compari-
son with other industries. In the last year 2015, the
world leadership in the number of cars produced
per thousand inhabitants was maintained, while
the magical limit of millions of cars produced was
exceeded. In the coming years, it is assumed that
the number of cars produced would increase due
to the entry of the Jaguar Land Rover into the Slo-
vak market (Majernik et al. 2015).

2 USED METHOD—LEAN PRODUCTION

Toyota company, with its lean production, brought
a new impulse to the automotive industry. The
method introduced Taichi Ohno and Shigeo Shing
in the middle of the last century as a set of differ-
ent tools and methods, whereby their purpose from
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long-term side was not only the stability and pro-
ductivity gains but also the efficiency of produc-
tion. Toyota tried to prevent all kinds of wasting.
Its effort was aimed at preventing waste of time
to repair the resulting scrap, waste of resources
and so on. (Bosak & Rudy 2016; Pruzinsky &
Mihalcova 2016). Wastage, in Japanese MUDA, is
an activity that does not add value. According to
Lean Manufacturing Tools, we distinguish the fol-
lowing 7 mistakes:

transportation

surplus stocks,
unnecessary movement,
downtime,

repair, faulty pieces
overproduction,

badly processed.

Largely used method by The Lean Production
in manufacturing companies is the Value Stream
Mapping (VSM), which is the fastest way to
uncover the deficiencies that exist in the enterprise.
Below reserves and deficiencies we can also under-
stand the different kinds of wasting. (Erlach 2012)

Value Stream Mapping can be translated as a
mapping flow of values, or we can talk about value
chain analysis. The title suggests that this analyti-
cal technique serves to map the entire value flow,
whether in production or administrative processes.
The aim of this method is to quickly and easily
describe both material and information flows in
the enterprise, describing not only those processes
that add value to a product or service, but also
processes that do not add value to it. Added value
is the process the customer requires and for which
he pays. Below the value that is not added, it is nec-
essary to understand the process that must be done
to produce a quality product, but the customer
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does not care, so it does not pay for it. (Kysel 2011,
Rovnak et al. 2013)

The mapping process includes the following
steps:

a. selection of the mapping object, representative
of a particular component or product,

drawing a current state map,

analysis based on the map of the current state
and the identification of the insufficiencies of
the map of the future state,

. establishing a plan of proposals needed to

achieve the future state. (King & King 2015)

b.
c.

3 MAPPING PROCESS

Before starting the mapping, a working group will
be created to perform the mapping, with the pur-
chasing, logistics, production and finance depart-
ment being represented in the working group.
Selecting the mapping object follows the selection
of the mapping flow direction, Table 1. There are
two lines of flow in the direction and counter-flow.
While looking at the flow direction, it is possible to
understand the process of turning the raw material
into a product, and technical problems will emerge
in that direction. When watching the counter-flow,
everything is covered by the customer. At the begin-
ning, the customer requests are made to see if the
selected vendor can respond to these requirements,
and there is a view of creating unnecessary stocks
that slow down the process. (Nash & Poling 2011)
The map of the future state is a condition that
the enterprise would want to achieve in the future.
The goal is to streamline the process, to eliminate

Table 1. Flow direction for VSM.

In the direction of flow In the opposite of flow

Physical flow of
components.

Order flow—customer’s
view in relation to the
supplier.

Customer requirements.

Product flow—it is possible
to assess whether the
individual stages of the
process were necessary
and useful.

Customer needs are moni-
tored to see if the vendor
meets customer needs.

Stocks to see clearly.

Product requirements.

Flow of raw material—it
is necessary to contact
the expert.

Supplier restraint is also
shifted to the customer.

Do not see the growing
stock between the stages
of the process. See a flow
failure.

Simpler flow tracking. More streamlined flow

tracking.

A
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downtime, problems and “muddy” that disrupt the
entire production process. The map is drawn based
on outputs from the current state map and on the
basis of found wasting.

4 MANUFACTURING ENTERPRISE

Car-parts Slovakia Company is one of the leading
suppliers of the automotive industry in Slovakia
and is an independent industrial concern, which
is currently expanding its production almost on
all continents. Its activity is mainly equipment of
personal cars as well as trucks from design to the
actual sale of individual components.

At Car-parts Slovakia Company several compo-
nents are produced:

— keys (32%),

— locks (27%),

handles (16%),

electronic access (14%),
electric steering lock (7%)
powerful closing systems (4%).

For the production management analysis, the
product of handle for the Renault Citroén com-
pany was selected as the third most important
and most-produced product in the enterprise. The
mapping process was performed upstream, that is,
from customer to supplier. This direction is more
complicated, but it is ideal for mapping because of
the rapid detection of errors.

Key products, handles and locks make the car
an important locking security system, which can
be seen in the following Figure 1.

5 PRODUCTION LINE—PAINTING LINE

The manufacturing process begins by moving
the components from the warehouse by operator
before painting to the Painting line. The process in
the line Painting is separate and operator interven-
tion is only present if the line is not working. In
the line, the components are dyed and painted in

Inside

handle e

Outside Locking

handle system

Figure 1.

Locking security system.



colour that the customer asks for. Subsequently,
the painted components are stored in the ware-
house after painting next to the line and waiting for
inspection.

When checked, faulty components that cannot be
longer reprocessed become waste and those that can
still be repaired are reprocessed (for example, the
colour to pumice and components are repainted).
The Table 2 below shows the individual line data.

When mapping the current state of the com-
pany, several drawbacks were found on the Paint-
ing line. Subsequently, a draft plan was drawn up,
which identified solutions identified as deficiencies
in the process, Table 3.

After implementing solution from the design
proposals, the most common problems encountered
in the process should be removed. These are mainly
problems with excessive handling, time wasting,
unnecessary movement, and inadequate output.

After implementing the suggestions on the
Painting line, the condition on the line should be

Table 2. Data on the link painting.

Painting line Value
Overall efficiency of machines and workers ~ 65%
Non-productivity in production 9%
Time needed to produce 1 piece of product  10.01 s/pc
Cancelling the line 21%

improved. The Table 4 lists changes in results after
the introduction of proposals, Figure 2.

At the time of mapping, it was found that the
Painting line during a three-shift operation can

Table 4. Proposed state of the line after the introduc-
tion of proposals.

Original Changed
Painting line state status
Overall efficiency of 65% 68%
machines and workers
Non-productivity in 9% 9%
production
Time needed to produce 10.01 s/pc 9.57 s/pc
1 piece of product
Down time the line 21% 18%

Nakladacia stanica  Skiad surevych komponantow

Skiad laksvanych komponeatoy

production itself

|3

Figure 2. Painting line before and after the introduc-
tion of the proposals.

. Move to components store

. Move to the loading station

. Move to storage before painting

. Move to the Painting line

Move to storage after painting

. Move the check

. Move to unpaired components store

Table 3. Shortcomings and suggestions on the painting
line.
No. Shortcomings Suggestions
1. Insufficient output Add another checkbox
on the Painting line
2. Insufficient output Adding a helping hand
at the loading station
3. Large distance and Moving the storage of
opacity at the components closer to
warehouse the warehouse after
painting
4. Excessive handling Reorganization of
stan-ding and sliding
trucks
5. Time span at the Add 2 sliding shelves
loading station to the loading station
6.  Time span due to Adding 2 positions
material search The legend:
for production 1
7. Unnecessary movements Moving storage of 2
on unmatched unmatched 3
components components 4
8. Problem with production Booting the PC on the 5.
planning and line g
8
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. Transfer to painted components



Table 5. Summary of the results before and after the
introduction of the proposals.
Painting
Data line
Original Production in pieces/3 change 7822
state Scrap loss 704
Output in units/3 changes 7118
New Production in pieces/3 change 8184
state Scrap loss 736
Output in units/changes 7448
Increase Production 362
status Output 330

produce 7822 products a day, with an output of
7118 units after removal of non-products, Table 5.
The total efficiency of machines and workers is
now at 65% of the painting line, the remaining 35%
being time out of production, the highest share
being line stopping, 21% downtime. The remaining
14% includes, for example, product control, data
entry into a computer, product shipment, etc.

Following the introduction of the proposals,
the effectiveness of the Painting line will increase
by 3%, with 8.184 pieces per day being produced.
After deducting non-subsidies, the line output is
7448 pieces. Following the implementation of the
proposals, the enterprise will re-map the manufac-
turing process, which will introduce further meas-
ures to increase output on the Painting line and
ensure a smooth manufacturing process.

6 CONCLUSION

Every enterprise should take care of the satis-
faction of their customers by producing quality
products, thus ensuring a competitive advantage.
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Making the required quality product can only be
an efficient production process that needs to be
constantly improved. A very often used method
for improving the efficiency of a production proc-
ess is the value flow analysis. The essence of the
method is to understand the current state of the
production process, identify the causes of slow-
ing or non-functioning of the process, and suggest
improvements.
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ABSTRACT:

ISO 9001 is the world’s most commonly used standard for quality management systems.

This standard is an agreement or best practice that an organization can apply voluntarily. A standard
reflects a good level of professionalism. New ISO 9001:2015 standard was published on 23 September
2015. Organizations must implement the new ISO 9001:2015 standard before 23 September 2018. For this
purpose, the aim of article is define of important differences between ISO 9001:2008 and ISO 9001:2015.

1 INTRODUCTION

The ISO 9000 standards originated in 1987 with
a bulletin from the International Organization for
standardization (ISO) (Ferguson 1996). The origi-
nal ISO 9000 series consisted of five standards:
ISO 9000, 9001, 9002, 9003 and 9004, plus ISO
8402 (which was published in 1986 and it focused
on terminology).

All ISO standards are evaluated on a five-year
schedule to determinate whether they remain
suitable for their application or if they need to
be revised or withdrawn. At the annual meeting
of ISOs Technical Committee 176 in 1990 it was
agreed that the series of ISO 9000:1987 should be
revised and that the revision should be done in two
phases (Tsiakals 2002). This approach was adopted
because a great numerous of organizations were
familiar with the 1987 standards and would likely
be resistant to major structural changes. The results
of these processes were a small revision of the ISO
9000 family in 1994 and a greater and more impor-
tant revision with major changes to structure and
content of the standards in the year 2000. After
the 2000 revision ISO 9000 family consisted of the
following three standards: ISO 9000:2000, ISO
9001:2000 and ISO 9004:2000. ISO 9000:2000 was
the general standard that serves as an overall guide
to the other standards. Its purpose was to provide
definitions of terms and a basic explanation of the
ISO 9000 standards. ISO 9001:2000 consolidates
the former ISO 9001/9002/9003 standards into
a single document and was the only standard to
which certification was assessed. The 2000 version
of ISO 9001 was written to be more user-friendly
to small businesses and service organizations.

ISO 9004:2000 provided further guidance for con-
tinuous improvement of internal quality manage-
ment systems. ISO 9001:2008 in essence re-narrates
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ISO 9001:2000. The 2008 version only introduced
clarifications to the existing requirements of ISO
9001:2000. There were no new requirements. ISO
9001 was supplemented directly by two other
standards of the family: ISO 9000:2005 and ISO
9004:2009. In 2012, ISO TC 176—responsible for
ISO 9001 development concluded that it is necessary
to create a new QMS model for the next 25 years.
The revised standard ISO 9001:2015 was published
by ISO on 23 September 2015. September 2015 is
start of 3 years transition period to September 2018.
Certifications to ISO 9001:2008 will no longer be
valid after September 2018.

The standards are to be applied to any type
of organizations; independent to the size of the
organizations or the kind of products manufac-
tured or services provided, in private and public
organizations, including government services.

ISO does not decide when to develop a new
standard, but responds to a request from industry or
other stakeholders such as consumer groups. Typi-
cally, an industry sector or group communicates the
need for a standard to its national member who
then contacts ISO. ISO standards are developed by
groups of experts from all over the world, that are
part of larger groups called technical committees.
These experts negotiate all aspects of the standard,
including its scope, key definitions and content. The
technical committees are made up of experts from
the relevant industry, but also from consumer asso-
ciations, academia, NGOs and government.

The aim since 1987 was to provide a series of
international standards dealing with quality sys-
tems that could be used for external quality pur-
poses. Another important consideration was the
desire to provide information to organizations
about how to design their own quality systems
based on individual company marketplace needs
(Aggelogiannopoulos 2007).



The paper conduct a theoretical framework in
order to general characteristics of the QMS. A
literature review is conducted to find information
from various research articles which either justified
or discouraged implementation quality manage-
ment systems. The aim of the article is define of
important differences between ISO 9001:2008 and
ISO 9001:2015.

2 THEORETICAL FRAMEWORK

Quality management (QM) is business practice
that may benefit companies. As several empirical
studies have shown, implementing QM (Huarng
and Chen 2002, Kaynak 2003, Parast 2011) may
effectively have a positive influence on firm per-
formance, improvement of productivity, opera-
tional efficiency, product quality, employee
motivation or on external nature such as market-
share, customer satisfaction, delivery and organi-
zational image-related factors (Sampaio, 2009,
Kim, 2011). This positive effect may result from
their impact on firm costs and differentiation lev-
els. Firms that implement QM focus on providing
superior value to the customer and on improv-
ing the efficiency of the processes. Continuous
improvement of processes and product quality
lead to increased revenues (through product reli-
ability) and reduced costs (through process effi-
ciency) (Bernardo 2015). Also, research has been
done on how far this type of standard have a
significant impact and positive influence on busi-
ness performance (Chow-Chua 2003, Mokhtar
2012). As the literature shows, many scholars have
analyzed the benefits derived from the ISO 9001
on several performance dimensions. In order to
analyze the benefits arising from the ISO 9001
standard, some authors have used lists of ben-
efits to examine its effects, whereas others have
used or even proposed classifications of benefits,
such as (1) internal benefits and external benefits
(Casadesus 2001), (2) benefits related to opera-
tional performance and financial performance
(Naveh 2004, Briscoe 2005), (3) benefits related
to operational, customer, people, and financial
results (Casadesus 2000, Karapetrovic 2010), (4)
other classifications (e.g. Lee 1998, Nield 1999).
Furthermore, the difficulties frequently associated
with ISO 9001 standard adoption include the fol-
lowing: lack of top management involvement dur-
ing the implementation process (Sampaio 2009),
employee and middlemanagement resistance, lack
of financial and human resources, insufficient
knowledge about quality programs (Al-Najjar
2011, Magd 2012) and involvement of a long and
bureaucratic documentation (Zeng 2007, Boiral
2011, Magd 2012).

64

Survey of certifications to ISO 9001

1033936
2014
2012 ¢
2010

r
i
i
t
i
I 1064785
& 2008 | 982832
L f 951486
2006 | 896929
f 773867
2004 | 660132
I 497919
2002 | 561767
I 510349
2000 | 457834
0 200000 400000 600000 800000 1000000 1200000
Number of certificates
Figure 1. Survey of certifications to ISO 9001 (www.
isi.org).

The ISO 9000 series was the fastest growing
standards in history and was very popular from
the start (Fig. 1). The implementation of this type
of standards is voluntary, although in some sec-
tors it has de facto become an obligatory measure,
given the coercive influence of customers (Braun
2005, Mendel 2006).

A total of 1,519,952 certificates were issued
worldwide in 2015, compared to 1,476,504 the pre-
vious year, an increase of 3%. Since 1987, were the
ISO 9000 family was issued, it is unlikely that any
other standards had more impact on international
trade, on the relationship between suppliers and
their customers and on the management of quality
(Aggelogiannopoulos 2007).

3 IMPORTANT DIFFERENCES BETWEEN
ISO 9001:2015 AND ISO 9001:2008

ISO standards are reviewed every five years and
revised if needed. This helps ensure they remain
useful tools for the marketplace. The challenges
faced by business and organizations today are very
different from a few decades ago and ISO 9001
has been updated to take this new environment
into account. For example, increased globalization
has changed the way we do business and organi-
zations often operate more complex supply chains
than they did in the past. In addition, there are
increased expectations from customers and other
interested parties and, with more access to infor-
mation, today’s wider society has a stronger voice
than ever before. ISO 9001 needs to reflect these
changes in order to remain relevant (BSI 2015a)
ISO 9001 needs to change, to:

— Adapt to a changing world,

— Reflect the increasingly complex environments
in which organizations operate,

— Provide a consistent foundation for the future,
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— Reflect the increasingly complex environments
in which organizations operate,

— Ensure the new standard reflects the needs of all
relevant interested parties,

— Ensure alignment with other management sys-
tem standards.

The key changes in the standards are:

3.1

The most noticeable change to the standard is
its new structure. ISO 9001:2015 now follows the
same overall structure as other ISO management
system standards (known as the High-Level Struc-
ture), making it easier for anyone using multiple
management systems. All ISO management sys-
tems standard will be look the same since 2018,
with the same structure (some deviations) and will
be provide the option of integrating management
systems. It means 10-clause structure and core text
for all Management System Standards (MSS) and
its more compatible with services and non-manu-
facturing users. At the same, the core definitions
are standardized.

It has also changed terms: document and
records—documented information, product—
product and services, improvement—continual
improvement, purchased product—externally pro-
vided products and services, outsourcing—external
provision, supplier—external provider etc.

New structure and new terms

3.2 Seven principles of quality management

ISO 9001standard reduced of quality manage-
ment principles from eight to seven (systematic to
management).

3.3 Relevant interested parties

The organization shall identify the relevant inter-
ested parties and their relevant requirements.

3.4 An explicit requirement for risk-based
thinking

Another major difference is the focus on risk-based
thinking. The concept of risk has always been
implicit in ISO 9001 such as “Prevention actions”—
this edition makes it more explicit and builds it into
the whole management system.

Risk-based thinking is inherent in all clause of a
quality management system:

— Introduction — the concept of risk-based think-
ing is explained

— Clause 4 — organization is required to determine
its QMS processes and address its risks and
opportunities
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— Clause 5 — top management is required to (pro-

mote awareness of risk-based thinking, deter-

mine and address risks and opportunities that

can affect product/service conformity)

Clause 6 — organization is required to iden-

tify risks and opportunities related to QMS

performance and take appropriate actions to

address them

Clause 7 — organization is required to determine

and provide necessary resources

Clause 8 — organization is required to manage its

operational processes

Clause 9 — organization is required to moni-

tor, measure, analyse and evaluate the effec-

tiveness of actions taken to address risks and

opportunities

Clause 10 — organization is required to correct,

prevent or reduce undesired effects and improve

the QMS and update risks and opportunities

— Note, risk is implicit whenever suitable or appro-
priate is mentioned (clause 7 and 8) (ISO 9001
2015).

Organization shall use risk-based thinking to
prioritize the way you manage of processes. It
means organization shall identify of risk, plan
actions to address these risks and evaluate the
effectiveness of these actions. Risk-based thinking
is part of the process approach. Not all the proc-
esses of a quality management system represent
the same level of risk in terms of the organization’s
ability to meet its objectives. Some need more care-
ful and formal planning and controls than others
(BSI 2015b).

Principles and guidelines management risk are
described in ISO 31000:2009 standard and tools
used for risk assessment are described in ISO
31010:2010 standard. Risk management reduces
the probability of negative results.

ISO 9001 standard combines words risk and
opportunities. The risk can be either negative or
positive. Opportunity is not the positive side of
risk. An opportunity is a set of circumstances
which makes it possible to do something.

3.5 Fewer prescribed requirements and less
emphasis on documents

The 2015 version is also less prescriptive than its
predecessors. It is stressed that ISO 9001 requires
(and always has required) a “Documented quality
management system”, and not a “system of docu-
ments”. The terms “document” and “records”
have been replaced with the term “documented
information”. Documented procedure in ISO
9001:2008 have been replaced by maintained docu-
mented information and Documented record in
ISO 9001:2008 have been replaced by retained



documented information. The definition of docu-
mented information can be found in ISO 9000
clause 3.8. Documented information can be used
to communicate a message, provide evidence of
what was planned has actually been done, or
knowledge sharing.

IS0 9001:2015 says that:

Clause 4.4 Quality management systems and its
processes requires an organization to “maintain
documented information to the extent necessary
to support the operation of processes and retain
documented information to the extent necessary
to have confident that the processes are being
carried out as planned.”

Clause 7.5.1 General explains that the qual-
ity management system documentation shall
include:

documented information required by this Inter-
national standard

documented information determined by the
organization as being necessary for the effective-
ness of the quality management system (ISO
9001:2015)

The note after this Clause make it clear that the
extent of the QMS documented information can
differ from one organization to another due to the:

— Size of organization and its type of activities,
processes, products and services,

— Complexity of processes and their interactions,

— Competence of persons.

All the documented information that forms
part of the QMS has to be controlled in accord-
ance with clause 7.5 Documented information.
The type and extent of the documented informa-
tion will depend on the nature of the organization’s
products and processes, the degree of formality of
communication systems and the level of commu-
nication skills within the organization, and the
organizational culture.

The documents may be in any form or type of
medium such as paper, electronic or optical com-
puter disc, photograph, master sample (BSI 2015c¢)
In ISO 9001:2015 standard is no quality manual.
Standard but does not prohibit it.

3.6 Planning and changes

When the organization determines the need for
changes to the quality management system, the
changes shall be carried out in a planned and sys-
tematic manner. The organization shall control
planned changes and review the consequences of
unintended changes, taking action to mitigate any
adverse effects, as necessary.

There are many triggers that can cause a change
to the Quality Management System such as cus-
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tomer feedback, customer complaint, innovation,
determined risk and opportunity, internal audit
results, management review results, identified non-
conformity etc. Some changes need to be carefully
managed while others can be safely ignored.

Prior to making a change, the organization
should consider: consequences of the change, like-
lihood of the consequence, impact on customers,
impact on interested parties, impact on quality
objectives, effectiveness of processes that are part
of the QMS, etc.

Typical steps to implement changes:

Define the specifics of what is to be changed,
Have a plan (tasks, timeline, responsibilities,
authorities, budget, resources, needed informa-
tion, others),

Engage other people as appropriate in the
change process,

Develop a communication plan (appropriate
people within the organization, customers, sup-
pliers, interested parties, etc. may need to be
informed),

Use a cross functional team review the plan to
provide feedback related to the plan and associ-
ated risks,

Train people,

Measure the effectiveness (BSI 2015d).

Other generally requirements are:

A requirement to define the boundaries of the
QMS,

A requirement that those at the top of an organ-
ization be involved and accountable, aligning
quality with wider business strategy,

Inclusion of Knowledge Management principles,
In the field staffing there is no requirement of
management representative.

4 CONCLUSIONS

The aim of the article was define of important
differences between ISO 9001:2008 and ISO
9001:2015.

The most noticeable change to the standard was
its new structure, requirement for risk-based think-
ing and requirement for documented information.
The revised standard ISO 9001:2015 was published
by ISO on 23 September 2015. September 2015 is
start of 3 years transition period to September
2018.

As pointed out in the previous section, the 2015
version is less prescriptive than its predecessors
and focuses on performance. This was achieved by
combining the process approach with risk-based
thinking, and employing the Plan-Do-Check-Act
cycle at all levels in the organization.



For any organization the degree of change nec-
essary will be dependent upon the maturity and
effectiveness of the current management system,
organizational structure and practices.

Organizations using ISO 9001:2008 are recom-
mended to take the following actions: identify
organizational gaps which need to be addressed
to meet new requirements, develop an implemen-
tation plan, provide appropriate training and
awareness for all parties that have an impact on the
effectiveness of the organization, update the exist-
ing quality management system (QMS) to meet
the revised requirements and provide verification
of effectiveness, where applicable, liaise with their
Certification Body for transition arrangements.
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ABSTRACT: Social entrepreneurship creates positive externality, it is market unvalued social benefit.
The activity of social enterprise is primarily oriented towards social targets, to create workplace for dis-
advantaged groups. It shifts to the area of social needs displeased by the market of the state. Despite the
fact, that social enterprise is an entrepreneurial body; its guidance has its own specifications. This article
deals with the selected areas of social enterprise management. The aim is to identify specifications of
social enterprise management in Slovakia and the Czech Republic, in terms of social economy subjects, in
context with social responsibility as well as to explain how the following differences are perceived by the
selected group of management and social work students

1 INTRODUCTION

Social enterprise is a competitive entrepreneurial
body performing on the common market whose aim
is to create work opportunities for disadvantaged
groups on the market and to provide adequate work
and psychosocial support. It develops entrepreneur-
ial activity in order to fulfil its social aims. It is one
of the models to employ disadvantaged people on
the job market. It offers work place similar to regu-
lar employment, but also considers specifications of
employees, offers to some extent, support and also
aims to fully develop the potential of the employees,
develops their skills and abilities.

That is why social entrepreneurship gets even
stronger political support reflected in legal regula-
tion. It is the key point of European social model
and has key importance for the success of the
strategy Europa 2020. European community sup-
ports social economy in the long term but since
2011social entrepreneurship has become its pri-
ority and political aim. Social enterprises employ
14.5 million persons, which in European Union
presents 6.5% of economically active population.

2 SOCIAL ENTERPRISE AND SOCIAL
ENTREPRENEURSHIP

2.1 Historical development of social

entrepreneurship

Social entrepreneurship has become a fashion-
able construct in recent years. The language of
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social entrepreneurship may be new, but the
phenomenon is not. We have always had social
entrepreneurs, even if we did not call them that.
Bill Drayton, the founder of ASHOKA organiza-
tion with the approach called: “social innovation
school of thought”, is considered to be a pioneer
of social entrepreneurship in the USA. The con-
cept of social enterprise became known in Europe
in the 1990s, when the Italian government legally
approved a new type of social cooperative organi-
sation. In 2002, in Great Britain the Coalition for
Social Enterprises was established in order to edu-
cate population about social entrepreneurship. The
volume of social entrepreneurship understanding
was unified by EMAS.

There is a difference between American and
European perception of stakeholders. While in
the USA there is prevalent orientation towards
the individual social entrepreneur who with the
help of innovative idea set up often hierarchi-
cally guided organization fulfilling his vision.
In Europe this effort shows collective character,
built on group initiative and common effort. That
is why social economy in Europe becomes more
known for its efforts to strengthen the ability
to support social coherence, raise employment,
support local development and keep social and
economic structures. Second difference is the
way they work with financial sources. Ameri-
can approach emphasises using market sources,
while European social enterprises use non-market
sources and public finances.

History of social entrepreneurship in the
Czech Republic and Slovakia is based on strong



civic society, development of alliance and church
institutions. Social economy has long tradition
mainly in the countryside, where SMEs, worker
cooperatives, associations, mutual/municipal sav-
ings banks and cooperative agricultural banks devel-
oped under the Hapsburg Empire. These voluntary
organisations helped to form Czech cultural and
economic identity within the empire. Their activi-
ties intensified towards the end of the century and
reached their peak after the First World War. In the
1920s and early 30 s, the number of associations and
cooperatives was rising in all areas including student
and interest organisations, sport clubs, associations
of national minorities, etc. (Dohnalova 2009) The
activity of alliance was interrupted by 2th world war
with the following normalisation and has been re-
established after 1989. After the Second World War,
the communist regime was established in February
1948. While some of the associations and coopera-
tives survived this change, their activity lost certain
important elements of the social economy. They lost
their autonomy from the state and became politi-
cised. Many were dissolved by the state because
their social mission was not in accordance with the
regime. Cooperatives had to produce goods accord-
ing to the plans made by the state at the central level,
rather than according to their own free will.

2.2 Definition of social enterprise and social
entrepreneurship

Establishing an agreed definition of social entre-
preneurship has not proved to be an easy task.
Dees speaks for many when he declares: “Social
entrepreneurs are one species in the genus entre-
preneur” (Dees 1998).

The definition of social entrepreneurship
should not extend to philanthropists, activists,
and companies with foundations, or organizations
that are simply socially responsible. While all these
agents are needed and valued, they are not social
entrepreneurs. Traditional entrepreneurship is
mostly connected with economic result of activity.
Social entrepreneurship is connected with double
result—economic and social success and equilib-
rium creation in the society (Greblikaite 2012).

The literature on the subject uses three different
terms which, at first sight, might seem linked in a
very simple way: “social entrepreneurship” is the
dynamic process through which specific types of
individuals deserving the name of “social entre-
preneurs” create and develop organizations that
may be defined as “social enterprises” (Defourny
& Nyssens 2008). However, the use of one term or
the other is often linked to a different focus and/
or understanding of the phenomenon depend-
ing on context and perspective (Huybrechts &
Nicholls 2012).
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Korosec and Berman (2006) define social entre-
preneurs as “individuals or private organizations
that take the initiative to identify and address
important social problem in their communities”.
Bacq and Janssen (2011) noted 17 different defini-
tions of “social entrepreneurs”, 12 definitions of
“social entrepreneurship” and 18 definitions of
“social enterprise”, “social entrepreneurial ven-
ture” or “social entrepreneurship organization”.

European Union defines social entrepreneurship
as an operator in the social economy whose main
objective is to have a social impact rather than make
a profit for their owners or shareholders. The Com-
mission uses the term “social enterprise” to cover
the following types of business: a) Those for who
the social or societal objective of the common good
is the reason for the commercial activity, often in the
form of a high level of social innovation. b) Those
where profits are mainly reinvested with a view
to achieving this social objective. ¢) Those where
the method of organisation or ownership system
reflects the enterprise’s mission, using democratic or
participatory principles or focusing on social justice.

The Social Business Initiative (SBI) definition
incorporates the three key dimensions of a social
enterprise that have been developed and refined over
the last decade or so through a body of European
academic and policy literature: a) an entrepreneurial
dimension, i.e. engagement in continuous economic
activity, which distinguishes social enterprises from
traditional non-profit organisations/ social economy
entities (pursuing a social aim and generating some
form of self-financing, but not necessarily engaged
in regular trading activity); b) a social dimension,
i.e. a primary and explicit social purpose, which dis-
tinguishes social enterprises from mainstream (for-
profit) enterprises; ¢) a governance dimension, i.e.
the existence of mechanisms to ‘lock in’ the social
goals of the organisation. The governance dimen-
sion, thus, distinguishes social enterprises even more
sharply from mainstream enterprises and traditional
non-profit organisations/social economy entities.
(European Commission 2015).

Social entrepreneurship is gaining stronger
political support which is projected into its legal
regulation. Social entrepreneurship is the key
element of European social model and is of key
importance for success of the Europa 2020strat-
egy. European committee supports social economy
in the long term, but since 2011social entrepre-
neurship has become its priority and political aim.

2.3 Social entrepreneurship in the Czech Republic
and Slovakia

The term social entrepreneurship is still not legis-
latively bound in the Czech Republic. Generally it



is a legal body based on private law, or its part, or
a person who matches principles of social entrepre-
neurship, fulfils social aims, stated in establishment
documents. Social entrepreneurship does not have its
own legal form or legal register. At the moment a law
about social entrepreneurship is being created. Stand-
ards of social entrepreneurship have been established
in order to define and acknowledge social entrepre-
neurship in the Czech Republic and in this way to
differentiate it from other models of employing disad-
vantaged groups. It should help to explain main char-
acteristics of social entrepreneurship and understand
basic values established by social entrepreneurship.
To support social economy and social entrepreneur-
ship in the Czech Republic TESSEA—Thematic Net
for the development of social entrepreneurship has
been created. It has established principles and indi-
cators of social entrepreneurship. For general social
enterprise altogether 19 indicators have been started
out of which 8 mandatory. For integrative social
enterprise there have been stated 20 indicators, out of
which 10 mandatory. At this moment the directory of
TESSEA comprises around 200 enterprises, 24% in
the field of gardening, environmental upgrading and
cleaning services. These concentrate on the equality
of opportunities by disabled persons.

In the Slovak republic social enterprises support
integration of disabled applicants in the job market.
The aim of its existence is explicitly concluded in
the law, as well as providing support and help with
finding occupation at the job market. The law Act
No. 5/2004 legislatively amends support and main-
taining work positions of disadvantaged applicants.
Social enterprise is entitled to ask for a benefit to
support creating and maintain work places. The
category of social entrepreneurship includes also
protected workshop or sheltered working place hav-
ing at least 50% of its employees the people with
disabilities (Pongraczova 2013). In reality, as argued
by Strecansky and Stolarikova (2012), even before
the amendment of the law that defined social enter-
prises in Slovakia, there were entities acting like
social enterprises, for instance some associations
and foundations that were engaged in economic
activity and pursued social goals at the same time.
Importantly, once the law came into force, only few
of them registered as social enterprise.

At the moment registry of social enterprise up
to 20th of January 2017 comprises 10 legal bodies
established between 2009-2012, out of which 95
have been cancelled and 5 have stopped. With an
effect since 1st of May 2013 has been providing of
support benefit cancelled. Up to December 2015
the term social entrepreneurship has been used
which since 15th of December 2015 has changed
into “social entrepreneurship for work integra-
tion”. The support of social entrepreneurship
is the key question in all countries of European
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Union. After annulment of these benefits we can
generally state that the Slovak republic does not
defend social enterprise, but it does not support it,
either. Explicit legislative and financial support is
missing, except from utilisation of socially respon-
sible public procurement. Specific Slovak problem
in this field is previous negative experience with
the project of pilot social enterprise which cre-
ates negative impact on the term social enterprise
itself. The concept of social economy and social
enterprising suffered in Slovakia a serious blow
in reputation due to a scandal with government
support to eight “pilot social enterprises” in 2008.
The scandal had a profound influence on how the
concept is perceived in Slovakia today; therefore
we stay with it in next paragraphs to provide basic
facts. (Strecansky & Stolarikova 2014).

Problem in many Slovak communities and
in the establishment and management of social
enterprise is their lack of capacity to identify real
business opportunity and then develop a sustain-
able business plan, which in addition to standard
business environment also fulfilling the condi-
tions of social entrepreneurship. The problem is
the common perception of social enterprise as an
institution whose establishment and operation
shall be one hundred percent publicly funded.
Obstacles of social entrepreneurship development
in the Czech Republic and Slovakia are similar:

social entrepreneurship is not visible, practically
without public relation;

social entrepreneurship is missing acknowledge-
ment and understanding;

social entrepreneurship has low and ineffec-
tive support, there is no systematic policy sup-
port for social entrepreneurship at national and
regional policy levels.;

social entrepreneurship is not legislatively bound
and is missing control. The existing support
offer focuses more on support during the first
steps and overlooks support during subsequent
stages of the enterprise’s lifecycle, support in cri-
sis situations etc.;

support is offered mostly to NGOs and its scope
is usually limited to only few organisations;
there is still a lack of support organisations for
social enterprises, especially those free of charge;
there are no common criteria that would enable
to compare the quality of the existing support
services;

systemic support structure with regional
branches is needed because it would help to
stabilise the existing social enterprises and help
with the development of the new ones.

The list of potential opportunities for the sector
included: a) Emergence of the new economically



viable social enterprises: Although slowly and in
a small scale, there has been number of emerging
grass-root initiatives, examples of socially oriented
and yet sustainable business models. And the devel-
opment of dynamic structures which combine the
strong entrepreneurial dimension and the social
objectives may have stimulating and refreshing effect
on the whole sector. b) Growing demand for social
services: Growing demand for social services has
been seen as one of the opportunities for the sector.
Corporate social responsibility (CSR) is such
activity of the enterprise where company deals reli-
ably within legal norms, when this behaviour is not
rare, but permanent and becomes natural part if it’s
strategic operating. Social policy of the enterprise is
one of the parts of CSR and present specific entre-
preneurial activity as a part of internal activities of
CSR. However, this type of company does not have
to fulfil demands imposed on such social enterprise.
The rise of social enterprise, corporate social
responsibility, social investing, and sustainable
development are all examples of how various actors
are pursuing a blend of financial, social, and envi-
ronmental value. (Fig. 1) Corporate social responsi-
bility is not classified as social enterprise, although
philanthropic activities may support social enter-
prises, make a positive social impact, or contribute
significantly to a public good (Alter 2007).

3 PECULIARITIES OF SOCIAL
ENTERPRISE MANAGEMENT

Managers who bear responsibility and risk have stra-
tegical positions in social enterprises. The first year is
critical because 87% of small and middle companies
finish their activity within one year of functioning.
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Figure 1. The relationship between the type of organi-

zation and its motives. Note: SE — social enterprises.
Source: Alter, 2007.
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Management of social entrepreneurship, economy,
financing of knowledge of social enterprise, social
marketing, utilization of social capital, basics of per-
sonal work with disadvantaged person on the job
market, specifications of social enterprise supervis-
ing. Specifically, leaders of social enterprises face
manifold challenges: many leaders do not have a for-
mal business education and were driven by the pas-
sion to solve a social cause. Their intrinsic motivation
comes first and economic reasons rank low. But busi-
ness procedures need to be implemented, teams built
and money earned to run a social enterprise success-
fully. Necessary skills of a manager are: leadership,
team working, communication, problem solving and
financial skills. Managers follow so called “Diversity
Management”. Diversity constitutes theoretical and
practical extension to equal opportunities. According
to EMES is social entrepreneurship defined by the
following basic economic and social criteria.

A detailed description of the criteria can be found
in Defourny (2001): a) a continuous activity produc-
ing goods and/or selling services; b) a high degree of
autonomy; ¢) a significant level of economic risk; d)
a minimum number of employees; €) an explicit aim
to benefit the community; f) an initiative launched
by a group of citizens; g) a decision-making power
not based on capital ownership; h) a participatory
nature, which involves the persons affected by the
activity; 1) limited profit distribution. These criteria
differentiate them from commercial enterprises.

It is important to note that financial objectives
differ among organizations. Social enterprises
don’t need to be profitable to be worthwhile. They
can improve efficiency and effectiveness of the
organization by: a) reducing the need for donated
funds; b) providing a more reliable, diversified
funding base; or c) enhancing the quality of pro-
grams by increasing market discipline (Dees 1998).

Economic activity of social enterprise of work
integration is the key to accomplish or fulfils its
social aim. The target group is disadvantaged
population. Disadvantaged persons are considered
disabled persons (bodily and mental disadvantage,
person with combined disability and mentally
ill), socially disabled (long term unemployed, per-
sons returning from prison homeless, former drug
addicts, persons without cultural and family back-
ground, ethnic and national minorities and illiterate
persons). Employment in social enterprise is suit-
able for persons who are expected to need long term
or repeatable work and psychosocial support. Work
conditions are equal for all employees.

Social enterprise has stated ethical principles
and rules of internal communication and cares
about awareness of its employees. Ethic princi-
ples comprise respecting of dignity, privacy, dec-
laration and keeping the principle of equality and
solidarity. These principles are stated in the regula-
tions of internal communication. Employees when



entering the company meet and understand ethical
principles and regulations of internal communica-
tion. Finances are obtained from various sources.
Money provided in the form of state grants, alloca-
tions or European funds submit to regular control.
Social enterprises are also required to inform
the public about its activities mostly in the form
of annual report. Within this type of management,
health problem or other type of disability must be
considered, as well as social status of employees.
Workplace and working time must be adjusted to
the type of disability of employees. Social enter-
prise manager has to consider differences in terms
of work production, norms of work expenditure,
time management. He or she has to focus on crea-
tion of motivational factors and rewarding, to
introduce innovation into practice. He or she has to
keep in mind creation of rehabilitative and health
improving programmes and utilizes environmental
approaches in favour of social entrepreneurship.

4 PREPARATION OF SOCIAL
ENTERPRISE MANAGERS

In order to be able to transform social entrepreneur-
ship into practice in the form of “classical business”
we need to create flexible attractive and accept-
able system of professional education where the
end product becomes a social enterprise manager
(Pcolinska 2014). Management operating in social
enterprises often does not have professional univer-
sity education level which would educate social enter-
prise managers. There is very little research on social
enterprises/social economy and no specific degree
in the higher education curricula. In the academic
sphere recently two institutions in Slovakia produce
research outputs on the development of the concept:
Department of Sociology at Comenius University in
Bratislava or Centre for Research and Development
of Social Economy and Social Entrepreneurship at
the Economic Faculty of University of Matej Bel
in Banska Bystrica. Technical university in Liberec
Economical faculty, Department of entrepreneurial
economy and management with the Association
of non-state, non-profit organizations of Liberec
region (ANNOLK) in the years 2011-2012 real-
ized the project and altogether created conditions
for raising employment in Liberec region by offer-
ing other forms of education of target group in the
area of social entrepreneurship and gaining skills for
establishing social enterprises. This subject is taught
in Slovakia at the Economical University, Faculty of
economics, Comenius University and University of
P. J. Safarik both at Faculty of law. Non—formal
education is realized abroad, for example job and
skills training program that provides clients with the
skills and tools that they need to successfully seek
employment in their efforts to labour market.
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5 RESEARCH AND DIAGNOSIS OF THE
LEVEL OF COMPETENCE

Objectives of the conducted research and diagnosis
of the level of competence of youth and the employ-
ers’ (social enterprises) needs include: a) investiga-
tion and determination of the level of personal
and social competences young people; b) collecting
information about employers’ assessment of the
level of personal and social competences of young
people who want to work in social enterprises; c)
collecting information about skills and competences
of young people expected and required by employ-
ers (social enterprises); d) study whether the per-
sonal and social competencies of students are the
same competencies that the employers search for.

Tests of competences in the Technical universities
in Liberec (Czech republic) and Catholic University
in Ruzomberok (Slovak Republic) were produced
as an online and paper questionnaire (n = 63). We
tested 3 industry companies, 2 agriculture and food
companies, 5 service and trade companies, 5 market-
ing companies and 1 public company (n = 16). Date
of the research: March 2016 — June 2016. Compe-
tence Model was identified which includes the fol-
lowing 14 competencies and for university students
and employers 24 competencies.

Based on the research we see that the dispropor-
tion between the real needs of employers and train-
ing and education of students. Social enterprises
have the following priorities: Customer orientation,
be able to think and act economically/economic
competence, the ability to identify and solve prob-
lems, ability to communicate and negotiate with peo-
ple, presentation skills, ability to resolve conflicts, the
level of writing skills. Students, who want to work
in social enterprises, think that they will receive the
following competences at the university: presenta-
tion skills, ability to take responsibility, the ability
to engage in teamwork, the ability of creative and
flexible thinking and acting, the ability of independ-
ent decision-making. Almost all Slovak students
expressed negative reception of social enterprises.

6 CONCLUSION

However different social enterprises may seem in
their activities they follow these targets—mutual
interconnection of economic and social activ-
ity with environmental targets, offering social and
environmental products and services, using such
methods and principles which provide important
corporate contribution. The growth and the devel-
opment of social enterprises in the Czech Republic
and Slovak republic is an issue that is underdevel-
oped. There is a rising need in the society to put
social entrepreneurship on the agenda but there is a
lack of political support and the whole social enter-



prise sector is still weak. Many social enterprises
started their functioning with the structural funds
funding that has already finished or is coming to
its end. These social enterprises are endangered
and their sustainability us under threat. Ministry
of Labour and Social Affairs originally planned
an accompanying support project that would help
these social enterprises to survive but it somehow
did not happen. To sum up the situation in the
Czech Republic and Slovak Republic, social entre-
preneurship is on the rise with growing interest of
public authorities and civil society. Its promotion is
associated on both sides mainly with devoted indi-
viduals who are able to cooperate in partnership.

Employee becomes in a special way a client who
cannot be implemented, at the beginning of this
process of socialization, revitalization or inclusion,
standard principle stated by a work law. Employee—
client of a social enterprise is first of all a person, citi-
zen in need. The fact creates a significant discrepancy
between an employer, in this case a helper in need
and an employee who is in this relationship very vul-
nerable. Customers will buy from a business because
it offers high, consistent quality and excellent value.
A social enterprise is no different and should not
expect customers to flock to it because of its social
purpose or its links to the parent body. We cannot
forget disadvantages of social enterprises: a) as with
all businesses, there is a degree of risk. They can fail
in difficult market conditions, if not properly run or
just because a business idea doesn’t work out; b) it
can be difficult for everyone (employees, clients, the
parent board, the public) to see a social enterprise as
both a business and a community organisation; c)
keeping the balance between business (income gen-
eration) and social purposes and activities can be dif-
ficult in both the short and long terms; d) social and
financial benefits can take a long time (years rather
than months) to be fully delivered so there needs to
be an up-front understanding of this.
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Internal and external audit: Relationship and effects
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ABSTRACT: The development of auditing in companies confirms the increase in its importance and
use. Evolution is evident in the subject of the audit, the objectives, the form, the auditor’s requirements,
the obligation to audit. The reason for the disapproving attitude to its use can be considered: improper
perception of the functions of its forms, resulting in a change of attitude of management towards the use
of its forms, failure to comply with standards for audit processes and its source provision, problematic
identification of the effects of its application and their quantification. The findings are based on some
published opinions and findings of their own research. There are few studies that classify audit effects.
We analyze similarities and differences in the functionalities of both forms and identify factors that limit

the effectiveness of the audit.

1 INTRODUCTION

The developing an internal and external form of
auditing, focusing on both the financial and non-
financial nature and its role as a tool for verifying
truthfulness of information, a tool for verifying
compliance with reality, a tool for streamlining
business activities over time is the result of its
development.

From the written sources, it is possible to take
into account several stages of development. In
each of them, the role and form of audit as a man-
agement tool is given by the need of individuals
or groups in a company looking for information
or assurance about the behaviour or performance
of entities in which they have a legitimate interest
(Flint 1988):

Historically, the earliest form can be consid-
ered as the use of audit as a tool for verifying the
transmission of true information to the popu-
lation as well as a system of protection of state
treasury interests. The newer form of develop-
ment is the implementation of audit in enterprise
systems, the audit is used as a tool for verifying
the accuracy of financial transactions and the
truthfulness of the accounting documentation.
An increase in the scale and complexity of busi-
ness activities is considered to be the cause of
the formal internal audit function. An increase
in market environment competition results in
the expansion of financial, as well as system and
process audits carried out in the corporate envi-
ronment by a third party.

Developments in auditor requirements mean
shifting the emphasis from purely personal assump-
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tions to verifying identifiable facts (indicative of
the oldest developmental stage) to a set of personal
and professional assumptions. The requirement for
expertise comes in the context of the development
of financial audits, followed by the use of differ-
ent sampling, monitoring and evaluation methods.
The requirement of impartiality and independence
of audit activities results in a gradual separation of
the audit function from the audited entity, in the
case of an external audit, clearly dependent on the
organizational independence of the auditor from
the audited entity.

The result of this development is the develop-
ment of internal and external audit. There are two
different management tools used with very similar
goals. Their content and purpose to verify compli-
ance with the requirement and to testify to it makes
it possible to increase their effectiveness by provid-
ing mutually beneficial information and accepting
findings. If we explain the effectiveness as a meas-
ure of evaluating the resources spent to achieve
the objectives, then the internal and external audit
functions imply a requirement to optimize the con-
sumption of the resources spent to implement it.
This presupposes the combination of the specific
advantages of both forms of audit to achieve the
stated goal. By limiting the interconnection of
both forms, it is a requirement to perform an inter-
nal audit to the extent and in a manner that mini-
mizes all the risks associated with the existence of
the enterprise, also the requirement to perform an
external audit to the extent and in a way that ena-
bles independent, objective and professional certi-
fication of fact to the extent of the requirements of
the contracting entity.



2 RESEARCH PROBLEM

The article is based on the study of literary sources
and the comparison of published opinions. In
his writing, both academic and non-academic
resources were used. Based on our search, we
strongly believe that:

— A large part of research on the relationship
between external and internal forms of audit is
linked to financial audit;

— Factors that significantly affect the relationship

between internal and external audit are referred

to as objective and subjective factors;

As objective factors, the external auditor’s limi-

tations are identified, relying on the findings of

the internal audit and the amount of resources
available for auditing;

The nature of the relationship also depends on

the subjective perception of the importance

of the work of internal auditors by company
management.

An important finding of the analysis is that
there is no academic determination of the accept-
able scope of internal and external audit coordi-
nation. Since identification with academic opinion
is real only under the (rational) acceptance of the
proposed solution, the subject of this material is
to identify a set of indicators suitable for quan-
tifying the effects of external and internal audit
coordination.

3 THE DEVELOPING OF GOALS AND
AUDITING IN COMPANIES

The beginnings of the audit are not well docu-
mented. However, it was found that the audit had
developed in several phases. There are differences
between these phases in a distinct role, staffing and
the use of audit findings (Lee 2008):

Historically, the oldest period of it is dated back
to the period of Mesopotamia, Old Egypt and
Rome, when the auditor’s role was to carry out con-
trol activities and testify the truth and truth of the
information. Lee (2008) considers the main role of
audit in these season detection of fraudulent fraud
actions. He links the ways of implementation with
the existence of auditors subject to owners, who
are independent of the audited entity.

The tasks of audit are oriented on controlling
and verification the truth of accounting records,
documents and transactions. In the age of The
Industrial Revolution the role of protection owner-
ship can be considered as secondary cause the aim
was the verify probity of persons entrusted with
fiscal responsibility. Given the size of the audited
entities and the volume of their accounting trans-
actions, as well as a small commercial use doesn’t
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exists specific requirements for auditor expertise
and the relationship to the audited entity (Porter
et al. 2005). During the Industrial Revolution we
can see an increase in the scope and complexity
of business activities and the requirement for the
creation of a stand-alone internal security function
raised. This was raised to verify the veracity of the
information used for decision-making. A need for a
proprietary rights protection tool is increasing. The
solution is to establish a formal internal auditing
function, which is delegated to provide reliable and
trustworthy owners with both financial and non-
financial data. Auditors are shareholders chosen by
their colleagues. Their duty is to perform full trans-
action control and prepare the correct accounts and
financial statements. Developments in the audit
approach there is replacement of the full control of
transactions, auditors use sampling techniques, rely
on internal control of the company. Davies (2001)
talks about changing the “book transaction verifi-
cation” approach to “relying on the system”. Audit
isused as a tool to increase the efficiency of business
operations, processes, and systems. The functional-
ity and efficiency of the enterprise system, its sub-
systems, processes, and business operations become
subject to auditors. The employment relationship
of the internal auditor with the audited company
can be considered as a risk factor. A tool for elimi-
nating the risk of maladministration and the risk
of misrepresentation of facts, related to possi-
ble incompetence of internal auditors and their
dependence on company management, is the third
party’s performance of audits. Their implementa-
tion extends the set of management tools does not
mean a retreat from internal audits. It is assumed
that the maximum effectiveness of the audit can be
achieved by assuming the interconnection of the
internal and external forms of audit. To achieve
that objective, the audit must be a multilateral and
comprehensive examination and assessment of the
enterprise as an object with respect to the purpose
for which it is carried out. The task of the audit is
to evaluate and verify the truthfulness and accuracy
of information, the regularity, adequacy and effec-
tiveness of risk management processes, controls,
and management processes. The goal is continuous
improvement. Information on the effectiveness of
management processes is gained through their sys-
tematic implementation. Verification is carried out
in terms of the processes leading to the realization
of the desired reality as well as the results.

4 RELATIONSHIPS BETWEEN EXTERNAL
AND INTERNAL AUDITS

To clarify aspects of the relationship between
external and internal audits has been the focus
of several studies. The most frequent subject of



analyses is the willingness and restrictions of exter-
nal auditors to use the information obtained during
the internal audit processes. Despite the conditions
under which the external auditor may use the Inter-
nal Auditor’s findings are According to ISA 610
international auditing standards, limited by the
requirement of objectivity and competence, also
by knowledge of the audited environment. First,
the findings of interactions between internal and
external audit are published by Schneider (1984)
and Mautz (1984). Schneider (1984) considers the
decisive factors of the interrelationship of internal
and external audit: objectivity, competence and
volume of work done. The results of Mautz (1984)
show only a seemingly good relationship of inter-
nal and external audit. However, the cause of this
condition was not found in his study. His findings
are identical to the findings of Peacock & Pelfrey
(1989). The most significant of them state that:

— Only 50% of internal auditors perceived the rela-
tionship between internal and external audits as
excellent. Another 31% of internal auditors con-
sider this relationship to be good;

— The relationship between internal and external
auditors is good if corporate policy allows the
internal auditor to respond to the criticism of
external auditors;

— External auditors generally do not acknowledge

the added value of internal auditors. At the

same time, 92% of internal auditors appreci-
ate that external auditors use their experiences.

Internal auditors consider the most important

operational audits and to be of less importance

to their external audit support function. Same,
the internal auditors believe that they carry out
more than one third of the external audit work;

The relationship of internal auditors to the

management of the company is also different:

The external audit firm has a Board of Direc-

tors and, where it is set up, an Audit Commit-

tee. Internal audit reporting at 80% is realized
through the Audit Committee, with the Internal

Audit Department having a defined relationship

with the Committee.

Both of publications from Kaplan et al. (2008),
Wang et al. (2015) analyze the possibility of coor-
dinating both forms of audit later. As a reason for
coordinating both forms, they point to the need to
optimize the consumption of resources to improve
business processes. They consider the objective
characteristics of the audit as objective factors
that influence the ability to coordinate internal and
external audit activities.

According to ISO 19011, the differences can be
identified in the subject matter and scope of the
audit, the environmental and risk assessment of the
audited entity by internal and external auditors and
the degree of independence of the auditor (Table 1).
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Table 1. Significant differences between internal and
external audit.

Internal audit External audit

Scope and focus

Affected by the interests Conformity of fact with the
of the organization requirement according to
the requirements of the
interested parties

Term/execution interval

continuously

Role

Compliance with
fact, demand, real-
ity and internal
documentation

at regular intervals

The conformity of fact with
the requirement, fact and
internal documentation,
Assessing the severity of
the impact of the identified
disagreement on the func-
tionality of the enterprise
system (enterprise units,
processes)

The auditor

Professionally competent An independent external
employees of the entity
company. A unique
external company

Focus on

The future of the Historical information that
company triggered the current state

Methods

Risk analysis. Evaluation Monitoring the presence
of the effectiveness of  of steering mechanisms.
the control system Evaluation of the effective-
ness of management tools

Subject of assessment

The subject of the finan- The company as a whole, its
cial and non-financial organizational components,
aspects of the com- processes or activities
pany’s activities

Knowledge of the functioning of the company and its
processes

Good Obtained by observing,
analyzing business docu-
mentation, communicating
with the management of
the organization, process
owners and responsible

employees

Source: processed according to ISO 19011.

5 AUDIT EFFECTS AND EFFECTIVENESS

Audit implementation into a management tools is
enforced by a legal requirement in some types of
companies. Many companies are deciding on their



use on a voluntary basis. The reasons for such a
decision are:

— Need to be assured of compliance with reality.
The external auditor, as an impartial, expert, can
identify areas where internal documentation is
not in line with the new regulations. It can also
identify the areas in which it finds disagreements
of fact with the requirement caused by subjec-
tive factors;

The interest in having a management tool to
identify the occurrence of business or other
business risks. In the case of financial audit, par-
ticular emphasis is placed on the risk of fraud.
The internal audit controls activities at relatively
short intervals, and improvements in control sys-
tems are based on their findings;

The interest in having a management tool that
forces business processes to improve and stream-
line its activities;

Involvement to publicly present its socially
responsible behavior in order to maintain your
market position or gain a competitive advantage.

According to Survey IIA (2009), senior man-
agement and internal auditors consider it the most
important contribution of internal audit to pro-
vide objective assurance that:

— Major business risks are managed in an appro-
priate manner and

— Risk management and the internal control
framework function effectively.

They believe that internal audit is more likely to
bring value by concentrating on its reassurance role.
They do not require consulting activities. This is
consistent with the definition of an internal audit:
The internal audit consists in ascertaining whether
the information is accurate and reliable, whether
the risks identified and minimized, whether the
external rules and generally accepted internal poli-
cies and procedures are complied with, fulfil the
relevant criteria, resources are used economically,
and the organization’s goals are fulfilled effectively.

Using audit in practice confirms, that practice
considers audit to be a useful management tool.
Positive attitude to its use will only be maintained
by the entity until the application of the audit in
business management yields no benefit, or if the
benefits received are not effective from the point
of view of corporate management (or eligible
external stakeholders). Based on the concept of
effectiveness, the effectiveness of the audit is influ-
enced by the merits of the activities performed
in the audit process and the amount of benefits
that audit implementation will entail in the man-
agement process. It is related to the possibility to
coordinate internal and external audit activities.
The risk of non-compliance with reality makes
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auditing efficiency understandable. According
to Wiliamson & Hobbs (2015), an effective audit
process must provide the auditor’s correct opinion,
supported by appropriate audit evidence and pro-
fessional judgment.

In order to determine the effectiveness of the
audit, the internal audit activities and their justi-
fication should be specifically monitored, as well
as specifically monitoring and analyzing the jus-
tification of the scope of external audit activities.
Laker (2006) as the core elements of internal audit
efficiency refers to resource security and compe-
tencies, independence, planning, monitoring and
reporting. Similarly, Woolf (1992), Philip (1996),
Dandago (2005) are of the opinion, that internal
audit functions include, in particular, an assess-
ment of the internal control system, whether the
required principles were applied throughout the
period in a prescribed manner, and a conformity
assessment with the requirement.

The published opinions have led to the conduct
of an impact assessment:

1. Internal audit of the effectiveness of internal
control systems.

External audit of the effectiveness of inter-
nal audits in a set of public administration
institutions.

2.

Primary data was collected through a survey
conducted by external audit units in public admin-
istration institutions. The main findings of the
study are that:

— The Internal Audit Service in the selected sam-
ple of institutions is not effective because it is
not sufficiently independent, has insufficient
staff and is not prepared to submit internal
audit reports on time. The findings of the survey
point to an incorrect set-up of the internal con-
trol system, particularly in the area of approval,
supervision and personnel controls. This con-
tribution contributes to the inefficiency of the
institution’s internal control system.

The implementation of the external audit posi-
tively influences the effectiveness of internal
audit in the evaluated institutions. Respondents’
reactions may be judged to be the reason for the
critical external auditor’s findings.

From this it can be concluded that effective-
ness affects the quality of the auditor’s work and
the optimization of the activities and the forms
of audit. Co-ordination of the work of the inter-
nal and external auditors improving efficiency
enables. Coordination options follow from the
auditor’s work standards and the relevant ISO
guidelines (ISO 19011). Under the provisions
of the Standards, the external auditor must suf-
ficiently understand the internal audit activities



to help with planning the audit and developing
an effective auditing approach. During the audit
planning, the external auditor must perform a pre-
liminary assessment of the internal audit function
if the internal audit activity appears to be relevant
for external audit in specific areas of audit. If it
intends to rely on a specific internal audit work,
the external auditor must assess and test the inter-
nal audit work to confirm its adequacy for the pur-
poses of the external auditor.

The effectiveness assessment under the ISO pro-
visions is to be carried out regularly as part of the
audit process. The person who manages the audit
program is responsible for evaluating the effective-
ness of the audit. Its role is to identify and evaluate
stakeholders’ attitudes towards auditing activities
and to respond to audit findings. The most com-
monly used methods of internal audit perform-
ance include the assessment of the percentage of
the completed audit plan, the adoption and imple-
mentation of recommendations, feedback from
the board (audit committee, senior management),
feedback from the departments audited, ensur-
ing proper risk management, reliance on external
auditors for internal audit work.

6 CONCLUSION

Internal and external auditors have common
interests. They have different choices and ways to
achieve them.

The role of internal audit is determined by
management. The usual requirement of manage-
ment is to ensure that business systems (with an
emphasis on the control system) are working. This
will improve business processes. The fact that the
internal audit is part of the entity causes the risk
of non-evaluative evaluation.

The primary concern of the external auditor is
to find out whether the internal control and man-
agement system in an entity is designed and oper-
ated to allow improvement of business processes
over time. Unlike the internal audit, the entire busi-
ness system may not be the subject of an external
auditor’s interest. The outsourcing method of con-
ducting an external audit in the company means
some limitations and advantages for the external
auditor: The greatest constraint is the ignorance
of the business environment, its conditions. The
added value of the external auditor’s evaluation,
which allows the auditor’s independence from the
auditee, is beneficial. However, the external rela-
tionship between the auditor and the audited com-
pany entails a requirement to cover the extent of
the monitoring and evaluation performed.

Some of the means to achieve external and inter-
nal audit objectives are similar. This allows coordi-
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nation of activities. Internal audit’s activities may
affect audit risk and, as a result, the nature, timing
and extent of external audit procedures. Regard-
less of the degree of independence and objectiv-
ity, the internal audit cannot achieve the same
independence as an external auditor when express-
ing its opinion on its findings. Responsibility for
expressing audit findings has an external auditor.
Its responsibility is not diminished when using the
internal audit. This fact indicates the willingness
and limitations of external auditors to use inter-
nal audit findings in the audit process. At the same
time, the implementation of an external audit in
an entity positively influences the effectiveness of
internal audit in the rated institutions. Respond-
ents’ reactions may be judged to be the reason for
the critical external auditor’s findings. These find-
ings correlate with previously published opinions
on the mutually beneficial partnership relationship
between internal and external audits in entities.
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ABSTRACT:

In view of strategy we have to see raw material importance for state’s progress. The

exploitation of own raw material is efficient and the ignorance of this possibility would have been denial
of property, which is evaluated by The Constitution of Slovak Republic and very meaningfully. It is
important to define factors of sustainability of mining well, which will lead to right exploitation of mineral
raw materials also in changed conditions. Within the scope of factor’s formation it is necessary to take
account of macroeconomic view, microeconomic view, peculiarities and to respect natural characteristics
of the country and with regard to specifications of chosen raw material. The goal of this article is to define
key factors influencing the mining undertaking regard to specifications given by character of industry.
Significant factors of this age are the influence of science a technology.

1 INTRODUCTION

In Slovakia, a history of mining extends to 13rd cen-
tury (Zamora 2003). From this time, mining went
through important turn from alluvial mining and
extraction mainly of surface mineral raw materi-
als to underground mining by the using of modern
techniques and technologies. The whole develop-
ment was influenced expressively by changes in
individual features of macro-environment and
industry environment, which affected and still
affect mining undertakings (Simkova et al. 2016).
By the observation of sources and consequences
we were able to set key factors manipulating the
area of mining industry in Slovakia and the world,
too. The article is about key factors of sustainabil-
ity of petroleum raw material’s mining.

2 THE FACTORS OF MACRO-
ENVIRONMENT AND INDUSTRY

The macro-environment is a part of surround-
ing, which influences all business subjects equal
not focusing on their purposes. It is the important
work in a process of choosing a country for open-
ing business activity and foundation of settlement.
The individual features of macro-environment and
assigned factors evaluate Table 1.

In recent years, the factor of scientific-technical
environment is very important because moderni-
zation of this area allow to decrease investments
costs and it helps to improve process of raw mate-
rial’ s extraction. It leads to necessity to re-evaluate
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Table 1. Key factors resulting from macro-environment.
Macroenvironment  Factors
Economical - Inflation

- Unemployment in regions
- Market rates
- Level of taxation
Scientific-technical - New Technologies of extraction
and processing of raw materials
Social-cultural - Minimum wage
- Knowledge of population
Demographic - Age structure
- Knowledge structure
Political and legal - Support of mining
- Restrictions of mining
Ecological - Requests of recultivation
and revitalization

Source: Own processing.

also viable deposits and to review their level of
efficiency.

According to Porter (1994), industry environ-
ment influencing all undertakings in this industry
can be defined through a model of 5 competitive
forces. It is an operation of suppliers, users,
substitutes, established and new undertakings (see
Table 2).

The activity of mining undertakings is influ-
enced by many factors resulting from specification
of this industry. High investment requirements and
a long preparatory phase of project’s realization of
raw material’ s mining could be considered as the
most important.



Table 2. Key factors of industry environment.

Factors of industry

Suppliers - Structure and amount of suppliers
S Users - Structure and amount of users
g Substitutes - Scarcity of raw material
5 Established - Amount and power of
< undertakings competitiveness
S e .
& Entry of new - The existing barriers of entry
undertakings  at market

Source: Own elaboration.

3 FACTORS OF MICRO-ENVIRONMENT

3.1 A technological process of mining and
processing of brash and gravel sound

The technological process of mining and process-
ing of brash and gravel sound we can realize by
two methods. There is a dry extraction and a water
extraction. A choice of method is conditioned by
natural conditions and setting of focus in environ-
ment (Beer et al. 2016).

In a case, that natural conditions allow to use
more methods of mining and processing of raw
materials, there is a serious problem for manage-
ment of undertakings to consider all factors and to
make right decision for security of effective choice
of variant. A projecting of suitable technology has
impact at the whole economy of service (Laciak &
Sofranko 2013). Nowadays, in these cases, we use
a methodology of multi-criteria evaluation of vari-
ant. By the example of choice of method of gravel
sand’s extraction, according to key criteria of eval-
uation in two undertakings LB Minerals, s.r.0., we
will show the application of variant methodology
evaluation with minimisation of subjective influ-
ences of evaluator.

3.2 Dry extraction

A mining of gravel sand by dry extraction is using
in a case that a part of focus is above a level of
groundwater. In this case there is made a chamber,
from which we decrease the level of water by usage
of pump. This chamber is bounded by focus from
one side and by protective barrier by the other side,
and it isolates it from body of water. In this cham-
ber we can mine by using a caterpillar excavator,
bucket wheel excavator or digging wheel excavator
in a combination with a freight or also conveyor.

A withdrawing of water from chamber is con-
tinual during the mining to stop the increase of the
level of groundwater. The material given by mining
is taken to dump and then it is taken to primary
processing.

3.3 Extraction from water

In the mining from water we can distinguish two
ways of mining:

— A mining from water, when an excavator is set
up at ground part,
— A mining from water by swimming excavator.

The mining from water when the excavator is set
up at a ground part:

The mining by this way provides the option to
mine into bigger depth—until 100 m. From the
point of view of investment costs a significant
advantage is a possibility to use classical extracting
machines (caterpillar excavator, dragline, bucket
wheel excavator). By comparison to swimming
excavators they are cheaper. A disadvantage of
mining, when the excavator is at the ground is an
ineffective capacity utilization of focus. It is caused
by pollution of water by the activity of excavator.

The extraction from water by swimming
excavators:

In this case, there are more types of swimming
excavators:

a. Swimming shovel excavator—a disadvantage of
them is a limited scope of excavator, it is a level
about 6-8 m. In the mining of bigger depth,
there is necessity of bigger machines and it also
means higher costs.

b. Swimming clamshell excavator—their advan-
tage is a illimitable depth, but if depth is bigger,
the mining is slower.

¢. Swimming bucket wheel excavator—by com-
parison to bucket wheel excavators using in
quarries the swimming bucket wheel excavator
is specific by adverse movement of buckets.

d. Suction excavators—this type of excavator
produces powerful suction. It is consisted of
wide pipe, air intake tube and pump. A depth
of mining is limited by capacity of engine. An
advantage of this type is a low mechanic waste
of excavator. The factuality of mining is about
5 cm and because of that there is possible cor-
rect regulation of pollution.

e. Hydro-pneumatic excavators (airlift)}—they
are quite similar to suction excavators but they
don’t use pipe for disintegration of material.
They use water, which is lead to blast tube by
high pressure. The advantage of them is that the
mining by them is not limited by depth. On the
other hand the disadvantage is a big waste of
these types of excavators.

3.4 Multi-criteria evaluation of variant through a
method of equal comparison

Multi-criteria evaluation belongs to methods of
complex evaluation, through which we minimise



the level of subjectivity by a choosing a right alter-
native. The objective of multi-criteria evaluation
of variant is to define objective reality in the choice
of standards policies and to formalize a problem.
It means to assign it at mathematical model of
more criteria situation. Methods of multi-criteria
have the same goal—to evaluate number of solu-
tion’s variants of problem according to chosen
criteria and establishment of their policy (Straka
et al. 2014).

Multi-criteria evaluation was done in this way:
at first we defined key criteria for evaluation of
variants. By the chosen method of equal compari-
son we designed weights for individual variants.
After it we counted the weights of value for indi-
vidual variants. We designed the most adequate
variant for these conditions. Within the scope
of multi-criteria methods we evaluated two con-
crete variants. The result should be the choice of
optimal variant, by which we insure a right usage
of mineral raw material by applicable technol-
ogy. In technology of extraction we consider two
options—V1 and V2:

— V1. Shovel excavator.
— V2. Bucket wheel excavator.

For evaluation and comparison we have defined
four most important criteria. The evaluation was
done by maximize approach. If criteria get more
points from cardinal scale, the variant will fulfil
defined criteria. The criteria are as follows:

A. mobility of machines,
B. mining from water,

C. costs for repair,

D. cost for mining.

A creation of table of criteria, where is defined
criteria written down in a first line and column.
Into patch of top triangle part we will write the
criteria, which is in comparison between criteria
in a patch with criteria in column more important
(see Table 3).

Into the column k; “number of criteria’s pres-
ence” we will write a total number of criteria’s
presence in the whole top triangle part. If there is a

Table 3. The creation of table’s criteria.
Standard
A C D k k=n+1-p; scales
A - A A D 2 4+1-1=4 0.4
B - - C D 0 4+41-4=1 0.1
cC - - - C 2 4+41-2=3 0.3
D - - - - 2 4+41-3=2 0.2
> 10 1

situation that there is a similar number of criteria’s
presence in number of criteria (Criteria A, B, C,
D), there is necessity to use editingk;=n+1-p,
in this case, n is a number of criteria and p, is order
of i—criteria. It is from the most important. See
the Table 4.

Calculation of weight values of criteria to stand-
ard design according to:

P ()

i n
Sk
i=1

By equal comparison we will count the values
of usefulness and then we change it to standard
values of every criteria u; Into lines of top trian-
gle part we will write down the variant, which ful-
fil criteria better. The comparison of variant for
individual criteria is in a Table 5. The usefulness of
individual variant U; was counted by:

U =" a-u, 2)

i=1"1
where j =1, 2, ..., m; m = the amount of evalu-

ated variant; n = the amount of defined criteria;
o, =standard weight of i criteria; u;; = the usefulness

Table 4. The equal comparison for individual criteria.

Number of
occurrences

A V1 V2 of variants u;

Vi - V1 2 1

V2 V1 - 0 0

X 2 1
Number of
occurrences

B Vi V2 of variants u;

Vi - V2 0 0

V2 V2 - 2 1

> 2 1
Number of
occurrences

C Vi V2 of variants u;

Vi - \%! 2 1

V2 V1 - 0 0

> 2 1
Number of
occurrences

D V1 V2 of variants u;

V1 - V1 2 1

V2 V1 - 0

> 2 1

Source: Own processing.

Source: Own processing.



Table 5. A comparison at the base of the whole useful-
ness of variant.

\'2! V2
Shovel Bucket wheel
excavator excavator
Weights
Criteria o U; oci*Uij Uy O‘i*U;J
A 0.4 1 0.4 0 0
B 0.1 0 0 1 0.1556
C 0.3 1 0.3 0 0
D 0.2 1 0.2 0 0
> 1 0.9 0.1556

Source: Own processing.

of j variant according to i criteria; U, = the whole
usefulness of variant.

The problem was solved as maximalized, the
variant with the most higher value of the whole
usefulness is the most suitable solution. In this
case, it showed that the better option is the vari-
ant with the usage of shovel excavator. The value
0.9 given for shovel excavator is higher than value
0.16 counted for bucket wheel excavator.

By this way, we can also evaluate the impact
of other factors influencing a concrete mining
undertaking.

4 CONCLUSION

The goal of this article was to define key factors
influencing the mining undertaking regard to
specifications given by character of this industry.
We summarized the factors of macro-environment
and industry. One of the most significant factors
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of this age is the influence of science a technol-
ogy—it highly decreases high investment serious-
ness typical for this industry (Kudelas et al. 2013).
The changes in technologies help us to use new
methods of extraction also at focuses marked as
viable. The head of undertaking is often asked
which of these methods of extraction is optimal
and they have to consider more criteria. By the
examples of gravel sand mining by the usage of
multi-criteria methods we judged two variants of
mining. We considered 4 key criteria of evaluation
and we wanted to check possibilities of decreasing
quantitative and qualitative variables, too.
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High-growth firms: Multivariate estimation of growth potential
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ABSTRACT: This article presets an attempt to identify the features of fast-growing Russian companies
and estimate their growth potential. In this study the companies operating in market for a long time (more
than 5 years) are examined. The results of analyzing several National Rankings of the most successful
High-Growth Firms (HGFs) are presented. There are highlighted the main restrictions and determinants
of HGFs’ growth. In this article is shown that main possibilities of the growth have to be relevantly
described using the algorithm of a multidimensional assessment including formation of external environ-
ment profile (the analysis of deviating GEI-index values from the expected level according to the GDP
of the country) and company’s profile (the analysis of determinants). The study of growth potential pro-
vides an in-depth analysis of successful Russian ICT HGFs. The main types, intensity and trajectories of

Russian ICT companies’ growth are revealed.

1 INTRODUCTION

In conditions of globalisation any State is interested
in the increase in the number of companies which
demonstrate rapid growth rate of revenues and
jobs. Nevertheless rapid growth rate of the com-
pany is hard to achieve and even harder to sustain
within a long period of time. By identifying pat-
terns and characteristics of high-growing company
development, researchers give “ordinary” firms the
opportunity to improve their performance.

The theoretical foundation is laid in writings
of Greiner (1972), Penrose (1959), Storey (1994),
Adizez (1988), Birch (1994), Delmar & Wik-
lund (2008), McMahon (2001), Moran (1998),
Moreno & Casillas (2007), Phillips & Kirchhoff
(1989), Gilbert et al. (2006). However in Rus-
sia interest in the considered subject arose quite
recently and didn’t reach desirable scales. In recent
years, the economic nature of fast-growing firms
has been readjusted and firms with high achieve-
ments in the target markets demonstrating a sus-
tained positive trend of development over the past
few years are considered to be “potential cham-
pions”. Moreover national economic policies are
gradually reoriented towards active and stable
generation of such companies—potential leaders.
In studies devoted to the analysis of problems and
growth mechanisms is usually considered a cate-
gory of firms showing fast and super-fast growth—
gorillas, gazelles and high-growth enterprises. Our
study focuses on enterprises that have been work-
ing in the market for relatively long time (more
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than five years), that is, “firms with history”. The
growth of these enterprises is the result of changes
in policies, actions, behavior, etc., these changes
which are drastic (qualitative, evolutionary leap)
can significantly accelerate the growth of the firm.
This is a clear example of a strategic renovation
which enables a company to reconfigure its prod-
uct as well as market position and to alter the struc-
ture of the resources and opportunities it used to
have in the past to have better prospects for growth.

2 PORTRAIT OF A SUCCESSFUL
COMPANY: BARRIERS AND
DETERMINANTS

The notion of “development” is viewed by the rep-
resentatives of technological companies as multi-
ple changes in such performances as the creation of
innovative and technologically complex products,
start of new business directions; increased rev-
enues, profitability; dominance in “their” market
segment; entry into the world market; increase in
the number of highly skilled jobs. The reasons that
encourage firms to grow are the following: “long-
term” welfare and protection against unfavourable
business conditions, opportunity to familiarise
themselves with the latest technologies, prestige
and market power, expansion of the market and
improvement of competitive position in the market
through diversification of the product line, increase
in profits and creation of resources for further
reinvestment in business, access to subsidies, tax



relieves and other incentives provided by support
bodies at different levels. The analysis of the results
of RosBusinessConsulting’s (RBC) rating “50
fast-growing companies in Russia” for 2013-2016
enabled us to point out the characteristics of the
most successful Russian companies development.
Thus, it may be noted that industry structure of
companies changes annually. For example, in 2013
about 70% of the RBC’s ratings belonged to retail
trade (chain stores) and construction, while in 2016
their share made up about 28%, but there were also
power engineering, agriculture, information tech-
nology, and oil-gas sector represented on the list.
In 2013 the average annual revenue growth rate (for
three years) of all the companies in the rating was
65.74% and in 2016 it was 71%. The analysts of the
RBC company in cooperation with the Association
of Russian innovative regions and their partners
identified key competencies of the fast growing
companies such as availability of technologically
innovative ideas, a strong research and develop-
ment team, a high quality product and its full
compliance with consumer demands, a successful
business model of the company, modern produc-
tion facilities and a strong leadership team (Rating
“TexUp”, Medovnikov et al. 2015). Average quan-
titative characteristics of technological companies
with high growth rates are presented in Figure 1.

It is noteworthy that Russian entrepreneurs put
the opportunity to receive “governmental sup-
port” and “additional financing” in the last place,
thereby demonstrating their willingness to move
to a new quality level at the expense of their own
capabilities, i.e. to implement organic growth strat-
egies. At the same time the leaders do not plan
any takeovers or mergers with other companies in
the coming years, that is, they do not demonstrate
any desire to “grow at the expense of acquisition”.

Engineering,
instrumentmaking &
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Figure 1. Average quantitative characteristics of

technological companies with high growth rates for
2012-2016.
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Among the factors encouraging growth in the
medium term, the entrepreneurs point out: inno-
vations available, contracts with large companies,
reception of governmental order, introduction of
new production capacity, optimisation of costs
and readjustment of the company management,
growth of consumer purchasing power, increase in
sales in the world market.

Many of researchers pay attention to barriers to
growth. They reveal institutional, internal, social
barriers and barriers for globalization. According
to the survey, Russian entrepreneurs often called
the following barriers to growth: macroeconomic
instability, bad infrastructure, legislation and regu-
lations within taxation, labor market, strength-
ening of administrative pressure (bureaucratic
processes), negative attitude of society to busi-
ness, unwillingness to expend, strong competitors,
limited access to long-term financial resources
and operation space, limited access to market
and productive resources (business services), and
small loans for opening and development of the
business, “criminal” component, lack of quali-
fied employees, lack of standard procedures and
methods of effective management of firms, com-
petence of owner-managers, outdated equip-
ment and technologies (RCSME 2010). Foreign
researchers (OECD 2015) identify key obstacles
for companies’ growth, focusing on “improving the
weaknesses of the firm”: low availability and cost
of external financing, limited internal sources of
revenue, general management skills, financial man-
agement skills, local regulation, the relationship
between the owners, shortage of qualified person-
nel, marketing skills, the state of information sys-
tems, search of innovation, accounting standards,
employee health and safety regulations, customs
duties and excise duties, institutional environment,
depreciation of machinery and equipment, the low
share of exports, competitive pressures, the com-
plexity of implementation and compliance with
quality standards.

3 THEORETICAL ASPECTS OF A
MULTIDIMENSIONAL ASSESSMENT
OF COMPANY GROWTH POTENTIAL

The growth prospects of the companies which are
already operating are proposed to be determined
by applying algorithm of multidimensional assess-
ment of the company’s growth potential, which
includes the following aspects:

1. Evaluating the quality of the business envi-
ronment (environment profile) and analys-
ing the company’s development dynamics at
regional, national, global levels (Acs & Laszlo



2009, Khayrullina 2014, Pushkar & Dragunova
2014).

. Setting (adjusting) the goal and objectives of
the company’s growth, localising and clarifying
the desirable areas of growth with respect to the
company.

. Identifying patterns and relationships between
growth, business process management (Brush
et al. 2009, Khayrullina et al. 2015).

. Determining the enterprise growth potential
(profile), comparing “benchmarking poten-
tial” with real performances and identification
of deviations; providing recommendations for
improving growth potential (Dragunova 2015).

In shaping the enterprise profile, we provide
for considering both static (assessment of organic
skills, indicators of growth, demographic vari-
ables) and dynamic components (type of growth,
growth intensity and trajectory). The follow-
ing alternative types of growth are highlighted:
active and reactive types; short-term growth and
long-term growth; increasing, steady, stagnat-
ing, faltering, declining and super growth (Bullok
et al. 2004, Kemp & Verhoeven 2002). We investi-
gate four growth trajectories developed by Brush
et al. (2009): rapid, incremental, plateau, episodic
pathways. We also calculate the EIM growth rate
identified by Bangma & Verhoeven (2000) and
divide firms into four groups (growth intensity):
fast-growing companies with an EIM growth rate
>= 1.5, normal growers (0.05< = EIM <1.5), stable
companies (-0.05 <EIM <0.05), shrinking compa-
nies (EIM < =-0.05). EIM growth rate is (1):

025 y M (1)

empl, ,

EIM :‘empl,—empl,%

in year t;

where empl, = employment
empl,_, = employment in year t—4.

Depending on the goal and objectives of growth,
a great number of indicators which are applied to
assess the determinants of a company’s growth
potential are defined as a set of growth indicators
(changes in sales, profit, revenues, market share,
export structure and volume, employment, image),
a great deal of demographic variables (the age of
the company, the stage of the life cycle, industry,
regional affiliation), and numerous variables that
characterise the company’s organic capacity: entre-
preneurial profile (ambition index and the owner’s
personal characteristics), marketing component,
organisational change, information power and con-
trol level, financial conditions, innovation, material
base (BIS Research Paper 2002, Dragunova 2006,
Gupta et al. 2013, Mateev & Anastasov 2010,
McMahon 2001, Morone & Testa 2008, Zhou &
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de Wit 2009). This approach includes both finan-
cial and non-financial indicators, which is more
in line with the real nature of economic growth.
According to defined value of the growth poten-
tial, a company belongs to one of the four groups:
regressive growth, stagnation, minor growth, sig-
nificant growth (growing company).

When defining the quality of the business envi-
ronment (building an environment profile), PEST
characteristics of the environment can be studied,
for example, as well as the overall level of busi-
ness activity maintenance and other factors that
the company’s managers are not able to influence
directly. Measurement of the entrepreneurship
environment quality (entrepreneurship environ-
ment profile) involves studying the scale of the
entrepreneurship development support in a coun-
try. The emphasis is on measuring the impact of
innovation, technology quality, education and the
availability of venture capital. One of the complex
indicators displaying quality of the entrepreneur-
ship in a country is the Global Entrepreneurship
Index (GEI) (Acs & Laszlo 2009, Acs et al. 2015,
Global Entrepreneurship Index 2013-2017). GEI
is the tool which offers an in-depth view of dif-
ficult interactions of individual and institutional
variables. These variables reflect the level of entre-
preneurship development. The GEI is aggregated
index made up of three sub-indexes for a country,
such as Entrepreneurial Attitudes, Entrepreneurial
Abilities and Entrepreneurial aspirations. These
three sub-indexes stand on 14 pillars: opportunity
perception, startup skills, risk acceptance, net-
working, cultural support, opportunity startup,
technology absorption, human capital, competi-
tion, product innovation, process innovation, high
growth, internationalization and risk capital.

4 TEST OF THE MULTIDIMENSIONAL
ASSESSMENT OF THE COMPANY’S
GROWTH POTENTIAL

4.1 Creation of an environment auspiciousness

profile
We have conducted analysis of the index and its
sub-indexes for the period of 2013 and 2017 to
evaluate the opportunities of dynamic enterprise in
Russia. According to the study at the beginning of
2017 the Russian Federation took the 72nd place
from 138 countries to be evaluated. Meanwhile the
United States, Canada, Switzerland and Sweden
demonstrate the highest level of enterprise envi-
ronment development. In comparison with BRICS
countries, Russia fell behind China, South Africa,
India, and outpaced only Brazil (for comparison
in 2016 Russia was ahead of India and took the



68th place). Comparison of pillars for BRICS and
European countries is shown in Figure 2. As the
picture shows, Russia’s greatest lag is observed in
such pillars as “product innovations”, “process
innovations”, “internationalization” and “technol-
ogy absorption”, which indirectly reveals relatively
more complex conditions for the development of
technological firms. In the year 2017 the “high
growth” performance, which in 2016 favored Rus-
sia from other BRICS countries, showed deteriora-
tion, but it is still at a relatively high level.

Figure 3 shows the GEI of the countries in rela-
tion to the trend line describing the dependency
between GEI and GDP per capita.

High Growth
1 —_
Process
Innovation 0.8 + Intemationalisation
' 0
Product R _
Innovation < - ] Networking
==t —t—
] "‘
1
N
N
Competition 1 Technology
Human Capital Absorption
—PRussia — —South Africa ---China
—Brazl - - India — Europe

Figure 2. The quality of entrepreneurship (GEI) in
BRICS & Europe, 2017.
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Figure 3. Distribution of countries GEI values in 2016
(according to GDP per capita, R?=0.81).

On the basis of the graph, it can be assumed
that the expected GEI value for Russia, with its
GDP per capita ($22,452) taken into account, will
make up 44.86, but the real value turns out to be
substantially lower. The analysis of global enter-
prise indices from 2013 to 2017 leads to a con-
clusion that the assessment of the conditions for
enterprise development in Russia (compared to
other countries) used to be at the “below average”
level up to 2014, but by 2016 it had almost reached
the average level.

By building the same trends for the sub-indexes,
we defined their expected value depending on the
GDP level as well as the deviations from the real
results (Table 1).

On the basis of Russia’s GDP in comparison
with other countries which participate in the rating,
it can be concluded that the enterprise development
potential in Russia has not been fully realised so far.
It should be noted that, Russia surpasses even the
developed countries that lead the rating, such as the
US (Ist), Australia (7th place), Sweden (4th place)
in “human capital” performance. The strengths of
the Russian business environment are presented by
the following performances: “networking”, “high
growth”, and “startups skills” (is not presented in
Figure 2), which shows that there are potentially
favorable conditions for the creation and existence
of new companies. Nevertheless it is necessary to
take measures to create and introduce innovations,
to encourage marketing agglomeration and interna-
tionalisation by supporting the export of technolog-
ical enterprises which will enable these companies to
achieve high growth rate and absolutely new level.

4.2 Analysis of the development dynamics of
successful enterprises (based on the example
of IT industry)

In this paper, we have studied the type and growth
trajectories of the firms that make up the “list of
the largest Russian companies in the field of ICT”,
which is compiled annually by the agency “Exper-
tRA”. It was decided to analyse company growth
distinguishing between two time periods (separated
by the crisis point). We have previously identified

Table 1. Estimation of sub-indexes GEI (Russia, 2016).
Real Expected  Relative

Denotation value value deviation %

GEDI 322 44.86 28.22

Entrepreneurial 36.67 43.06 14.84
ability

Entrepreneurial 26.08 44.89 41.90
aspirations




growth trajectories that are characterised by a cer-
tain type of growth in each period. The description
of the selected trajectories is presented in Table 2.

By forming the source database, we introduced
some restrictions: businesses were supposed to have
been rated for at least three consecutive years in the
period from 2001 to 2008 (excluded) and from 2008
(included) to 2013, i. e. in two time intervals sepa-
rated by the crisis. The firm was required to provide
information on both the “revenues” and “employ-
ment”, that is, there should be an opportunity to
compare the growth rate of “owners interest” and
increase in the number of jobs. These restrictions
allowed to make calculations using “absolute” and
“relative” growth criteria, i. €. not only to determine
the direction of growth but also to measure its rate.

After verification of the restriction, out of 195
firms that had ever been involved in the rating, we
selected only 31 enterprises according to the per-
formance “revenues” and 28 enterprises on the
performance “employment”. The results of the com-
panies distribution according to the type of growth
in different time periods are presented in Table 3.

Table 2. The description of the growth trajectories.

Description
Growth trajectories Period T Period 11
Super growth Positive fast PF
growth (PF)
Increasing growth Positive slow PF
growth(PS)
Faltering growth PF or PS Negative
Declining growth PF PS
Stagnating growth N N
Steady growth PS PS

Table 3. The companies’ distribution according to the
type of growth.
Number of firms:
Revenue Employment
Type of
growth Period I* Period II** Period I Period I1
Negative 0 4 0 5
growth
Positive 31 27 27 22
growth:
—-PF 16 5 8 2
-PS 15 22 19 20
Zero 0 0 1 1
Total 31 31 28 28

*2001-2008 (excluded),
*#2008 (included)-2013.

In conclusion, we calculated the EIM growth
rate. Table 4 presents the growth intensity types of
the Russian ICT firms.

The graphical interpretation of the trajectories
(rapid, episodic, plateau) was made only for those
firms whose continuous series of data from 2010
to 2013 were available (Fig. 4). Having analysed the
development dynamics of ICT firms, we have drawn
conclusions about the existence of firms which have
been demonstrating growth in the Russian market
for a long period of time, but their growth rates
are different and are mostly related to slow growth
with graphical visualisation “Plateau”. The revenue
growth rate is ahead of the employment growth rate
in most cases. It should be noted that firms managed
to survive during the economic crisis (2008), but it
had a different impact on the further path of devel-
opment, and only a few were affected positively.

In addition, we have marked a tendency to down-
size activities (to focus on 1-2 directions), which are
typical of almost all the companies firms that have
been under scrutiny. The firms that had at least one
strategic foreign partner and a project supported at
the federal level took the best positions.

Table 4. The growth intensity types of the Russian
ICT firms.

Growth patterns (due to

EIM estimation) Number of firms

Fast-growing company 1
Normal growers

Shrinking companies

Steady companies

NS e We

Visualization of growth’ trajectories

Rapid growth | Episodic growth Platean

11 11 1y
A

Company names

Inline IBS, Vimkom TechnoServ A/S,
Technologies, | optic TC, ICL-KPOVC,
Lanit, CFT, Informzaschita, | Galaktika, Parma
SoftLajn Trejd, | Compulink, telecom, Monalit-
Prognoz, EPAM| InVision group. | Info, FORS-
Systems. Holding, Intertekh,
AJ-TEKO

Figure 4. Visualization of the trajectories.



4.3  Creating a company profile

As it has previously been stated, a lot of indicators
applied to assess the determinants of the company
growth potential (company profile) are defined by
a number of growth indicators, demographic vari-
ables and indicators that characterise the compa-
ny’s organic skills. Most of their values are defined
for the long period and present a multitude of
qualitative and quantitative indicators. To conduct
the research and process the results the following
methods were used: economic, benchmarking,
logic-structural analysis, interviews, question-
naires (Dragunova 2016). The achieved values are
compared with “benchmarking potential” and the
most critical deviations are analysed.

5 CONCLUSIONS

The study focuses on the explanation of growth,
its prerequisites and prospects for the “companies
with history”. It is proposed to analyse the growth
prospects of such companies through a multidi-
mensional assessment of the company’s growth
potential, which includes considering both static
and dynamic performances and the creation of
environment and company auspiciousness profiles.
The environment auspiciousness profile is proposed
to be evaluated by analysing the deviations of the
GEI index values for a particular country from the
expected level of its GDP. Dynamic characteris-
tics for the company profile are formed by defin-
ing its growth trajectory, the growth type, the EIM
growth rate. Static characteristics are provided by
the calculation and analysis of growth indicators,
demographic variables, and the indicators that char-
acterise the firm’s organic skills. The assessment
of determinants should include information on
changes in resource base, motivational activity, stra-
tegic adaptation, company’s architecture. Consid-
ering them provides for multidimensional analysis
of the potential for organic growth. The accumu-
lation of structured information on the change in
the determinants in particular and the potential
of organic growth in general will contribute to the
creation of “corporate memory” of the enterprise.
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ABSTRACT: This paper presents the results of our own poll-based research on the implementation and
usage of Business Intelligence (BI) tools in business management. The purpose of this paper is to show the
most significant and frequent issues arising from the implementation of BI tools in Slovak businesses and,
at the same time, identify the factors that are key to the most effective deployment of these tools in busi-
nesses. The paper also gives a brief run-down of key factors that determine a successful implementation of
BI tools, organized into an implementation management flow-chart to be used by corporate management.

1 PRESENTATION OF RESULTS OF THE
RESEARCH ON IMPLEMENTATION AND
USAGE OF BI TOOLS IN BUSINESSES

1.1

We carried out an online poll research with 110
participating businesses in Slovakia that have BI
tools deployed and rely on them for their decision-
making processes, regardless of the effectiveness of
their usage. Table 1 shows the types of businesses
that took part in our online poll research.

Poll-based research

1.2 Most frequent issues with the implementation
of BI tools

The outcome of the research carried out on a
sample of Slovak businesses confirms that many

Table 1. Types of businesses in research.

Business size:

(%)

24 Small business ( 49 employees) 21.9%
38 Medium-sized business (50-249 employees)  34.5%
48 Large enterprise (> 250 employees) 43.6%
Industry:

49 Manufacturing 44.5%
22 ICT 20.0%
18 Wholesale and retail 16.4%
11 Hospitality services 10.0%
10 Finance and insurance 9.1%
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businesses have encountered several problems
and hurdles before and also during the actual
implementation of BI tools, which prevented the
optimal use of these tools in real life. The most
frequent and serious issues that businesses have
encountered include the following:

— The value, purpose, requirements and objec-

tives of such implementation are not clearly and

intelligibly defined,

The end effect and expectations regarding BI

tools are not realistically defined and/or the

method to assess and measure the latter is not

defined,

There is no apparent connection between the

BI tool usage strategy and the overall corporate

strategy,

Issues with relevance of input data,

Lack of integration of already existing corporate

systems,

Doubts on the part of the users arising from the

choice of BI tools,

Use of wrong BI tools,

Overly complicated BI tools,

Preference for different tools,

Weak or no support and/or lack of involvement

of managers into the implementation of the BI

project,

Top-tier managers don’t recognize the need to

implement and rely of BI tools,

— Lack of skilled employees during BI tool
implementation,



— Distrust of users towards a newly implemented
tool or poor acquisition of skills required for
proper Bl use,

— Absence of an overall innovation-driven corpo-
rate culture.

These issues during implementation of BI tools
have a direct impact on the success of each imple-
mentation that the management of each business
must be aware of in order to achieve the best pos-
sible results with the deployment and day-to-day
use of BI tools (Majernik et al. 2014).

2 KEY FACTORS FOR THE
MANAGEMENT OF BI TOOL
IMPLEMENTATION

Based on the most serious issues arising with the
implementation of BI tools, we determined the fac-
tors that are key to the successful management of the
implementation and the subsequent use of BI tools
in businesses, based on which it is possible to identify
the relevant aspects and formulate simple and logical
recommendations for the implementation of these
tools in businesses, as shown in Figure 1.

In order to achieve the most effective implemen-
tation of Bi tools and to ensure their best possible
use in the managerial decision-making process in
the day-to-day running of businesses, the following
factors are key:

1. Vision, strategy and clearly defined targets for
all areas relevant to the BI tools. This means
defining—as clearly and precisely as possible—
the value, the purpose and the requirements,
as well as the main objectives pursued by the
implementation of BI tools, including the met-
rics and methods of assessment that will allow
for a successful implementation and allow man-
agement to meet business targets.

. Availability and quality of relevant data. Busi-
ness managers must strive towards a sustainable
quality of all data stored in corporate systems,
which can only be achieved by way of adherence
to the tried and tested principled of corporate
data quality management and the implementa-
tion of an appropriate database, document and
knowledge-base management system.

. Full-scale deployment following BI tool imple-
mentation. This means the involvement of
all business units in an overall company-wide
implementation of BI tools. This also ensures
the most effective data collection from all avail-
able sources within the company.

. Segmentation of all BI tool users. This involves
identifying all relevant groups of users within
the company and selecting the most appropri-
ate BI tools for them to use. As businesses rely
on a multitude of different employees and skills,
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Formation of the aforementioned
implementation team

Continued support for the active use
of the Bl toals following deployment

(o

Figure 1. Flow-chart showing effective management of
the implementation of BI tools in businesses.



the BI tools need to be selected and structured
accordingly (i.e. technology, manufacturing,
finance, personnel, etc.).

. Constant active involvement in the implementation
of BI tools by an appointed responsible person—
so-called BI Implementation Team Leader. The
main role of this person is to drive the process and
ensure that proper support and funding for the
implementation. In addition to having decision-
making authority, the BI Implementation Team
Leader should have be natural leader with the req-
uisite respect, influence and dedication to drive a
successful implementation. Business owners also
need to be committed to a successful implementa-
tion and they need to be ready to back their com-
mitment with appropriate financial support.

. Support for the BI tool implementation not
only on the part of business owners but also all
managers in the company.

. Formation of the aforementioned implementa-
tion team and appointment of qualified employ-
ees to lead to the process. The implementation
team should consist of IT specialists as well as
representatives of all business units.

. Continued support for the active use of the BI
tools following deployment. The idea is to grad-
ually increase the active and independent use of
available BI tools that have been deployed dur-
ing the day-to-day work of all business units.

. An open business culture that is open to change.
It also involves the possibility for all users to
participate in the implementation BI tools
within the company. On the part of the business
owners, it is important to ensure a timely prepa-
ration, communication of the planned changes
and mostly the encouragement to facilitate
information sharing within the company.

3 CONCLUSIONS

As indicated in various significant international
papers and as indicated by our own research, the
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most frequent and most serious issued with the
implementation and usage of BI tools in businesses
can be avoided by way of identifying and manag-
ing the key factors that have an influence on such
an implementation because of their fundamental
effect on the success of such an implementation.
The flowchart presented above shows the key fac-
tors that determine a successful implementation of
BI tools in businesses and as such, it can be used to
facilitate the implementation process and, following
implementation, allow businesses to make the best
use of these tools in their decision-making processes
in order to better achieve their business targets.
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ABSTRACT: The idea of the article is to assess the use of satellite navigation systems in cases when
aircraft approach aerodromes and heliports in the Slovak Republic. It is advantageous to use systems that
do not need ground equipment located within the airport, for the activities with regard to the potential use
of existing navigation systems for the non-precision approach procedures, approach with vertical guidance
and precision approach of airplanes and helicopters at a small airport, or precision approach of helicopters
to an appropriate landing area of the required dimensions—Final Approach and Take-Off area (FATO).
The article further describes the general principles of construction of approach procedures and options
for visualization and qualified estimation of instrument approach using geographical information systems.

1 INTRODUCTION Designed approach procedures using satellite
navigation systems are appropriate solution for

The Slovak Republic currently registers 27 public ~ operations at small airports with a limited number

and private airports with regular or irregular oper-  of movements in case of decreasing visibility

ations, 11 heliports and 8 airports for aircraft work ~ (DOC 8168 2009).

in agriculture, forestry and water management

applicable for aircraft operations after obtaining

airport operation permission. Instrument landing 2 THE USE OF SATELLITE NAVIGATION

approach can be performed only at six of these SYSTEMS

airports.

In future years we can expect the growth of  The requirement to use satellite navigation sys-
registered carriers and the number of registered tems to secure navigation in airport terminals
aircraft, especially in the segment of small private  and for the use of exact approach methods in low
helicopters and airplanes of light category weight  visibility, increases demands for their navigation
and airplanes of A manoeuvring capabilities performance in terms of accuracy of the position
which will be used for sports, tourism, commercial  information and in terms of the integrity of the
flights, ambulance services and flights related to  values currently meet only by systems for precision
the implementation of aerial work in agriculture,  approach ILS MLS.
forestry and water management and other sectors Satellite systems GPS, GLONASS are nowadays
of the national economy. The development of the  used in the air traffic en route flights and for the
aviation activities will require expansion of the navigation in the terminal areas, and at the end of
number of existing airports useful for operations  last year the system GALILEO launched a limited
in low visibility and building of new heliports and  operation. Especially, the system GALILEO, fully
contact surfaces for Helicopter Air Ambulance operated and with the functions for all planned
Service, which enable operation even under diffi-  services, estimated in 2020, will also bring a higher
cult weather conditions (Antosko 2015). level of navigation performance in air navigation.

It is advantageous to use systems that do not The current global satellite navigation systems
need ground equipment located within the airport,  in order to increase their performance on the level
for the activities with regard to the potential use  of existing terrestrial systems utilize advanced on-
of existing avigation systems for the non-precision ~ board equipment, ground equipment and other
approach procedures, approach with vertical guid-  satellite systems. These extensions are called Air-
ance and precision approach of airplanes and heli- borne Based Augmentation Systems—ABAS
copters at a small airport, or precision approach of ~ (system expanded to include on-board circuits of
helicopters to an appropriate landing area of the integrity monitoring and using other on-board
required dimensions—Final approach and take- navigation sensors), Ground Based Augmenta-
off area (FATO). tion System—GBAS (systems with the extension
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of terrestrial resources, including a network of
terrestrial radio transmitters) and Satellite-based
Augmentation System—SBAS (systems with the
extension of land resources and utilizing commu-
nication satellite systems).

Exactly the SBAS systems are advantageous for
use in navigation the aircraft on approaching small
airfields, because it does not require placing of any
ground airport equipment in the premises of an
airport and related energy facilities, management,
protection, and other activities that are economi-
cally and organisationally challenging and in many
cases the planned use is infeasible.

SBAS is essential GNSS (Global Navigation
Satellite System) extended by terrestrial means
(designed to calculate and distribute corrections)
and transmitters placed on the satellite of a com-
munication system (used for transmitting the cor-
rections and other navigation and control data).
The principle of operation is based on monitoring
the stations carrying out measurements on all visi-
ble satellites and transferring the found data of the
station. The main station processes the data, and
calculated values of corrections are transferred on
aircraft board by means of geostationary satellites,
where the corrections are used to calculate more
accurate positions. For information transmission
a signal (SIS Signal-in-Space) is used for frequen-
cies in the L-band (L1/L2 and L5/L2C—planned
frequencies).

In the Slovak Republic it is now possible to use
the navigation information system called EGNOS
(European Geostationary Navigation Overlay
Service), which is the European version of SBAS.
This system provides coverage of the entire ter-
ritory with a signal of sufficient power for the
execution of non-precision approach and the first
category precision approach. We can assume that
the system performance will significantly increase
after introduction the fully operational satellite
system GALILEO (Sabo 2014).

3 DESIGNS OF APPROACH PROCEDURES

The construction of aircraft approach procedures
is a process to create a safe route, descent and
approach to airport for landing. Each procedure
depends on the navigation performance of air-
craft systems that interact with ground navigation
means of conventional landing systems, or with
the space and ground segments of satellite naviga-
tion systems. In the procedure of designing, the
engineer has to evaluate the possibilities of tech-
nical means to navigate through the areas of the
procedures and safety area parameters for planned
aircraft categories. This activity is carried out
using theoretical calculations and suitable methods
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of constructing, with the help of technical means,
software tools and data sets characterizing the ter-
rain and obstacle environment situation. The qual-
ity of these factors, that underpin the process of
construction, is crucial to the final product that
will meet all safety criteria.

The most common design of software products
include professional software applications that allow
computers assisted design—CAD and contain all the
necessary tools for creating instrument procedures.
The tool for proposing the common assessment
of the surface planes barriers PANS-OPS Obsta-
cle Assessment Surface Software and a design tool
PANS-OPS Software (CD-101) belong to profes-
sional tools recommended by ICAO. The standards
of ICAO PANS-OPS are a part of these applications.

Currently one of the most elaborate and most
widely used software in the world for creating a
comprehensive design of environment based on
the standard documents ICAO PANS-OPS and
the FAA TERPS is the WX1 Series™.

The procedure calculation, accomplished by a
certified authority using these instruments, is very
expensive and therefore problematic for the opera-
tor of a small airport. The initial evaluation of the
most suitable approach procedure using satellite
navigation systems due to the particular configu-
ration of the terrain, obstacle and operational situ-
ation around the airport can be done by a qualified
estimation using a geographic information system
(Vagner 2014).

The Geographic Information System is a set of
hardware and software for storing, processing and
the use of geographic information in two forms—
graphics and data interconnected and topologically
arranged. It uses the information obtained from
satellite and aerial photos and the GIS information
system for imaging the earth’s surface. It also enables
measurement of the geographical parameters, insert-
ing the overlapping maps, defining and displaying of
track lines, flat and three-dimensional objects.

The companies ESRI, Intergraph, MaplInfo and
others belong to the most famous producers of
GIS software. Software packages of listed compa-
nies provide a professional environment for survey-
ing and for a wide range of other activities. But
there is also free software such as GRASS GIS, or
Internet Google Earth used to view and assess the
possibility of underlying the track structure.

Google Earth Pro is a virtual global geographic
information system developed by Google; it uses
the information obtained from satellite and aerial
photos and the GIS information system for imag-
ing the earth’s surface. It also enables measure-
ment of the geographical parameters, inserting the
overlapping maps, defining and displaying of track
lines, flat and three-dimensional objects (DOC
9906 2009).



4 POSSIBILITIES FOR THE USE OF THE
GEOGRAPHIC INFORMATION SYSTEM
WITH REGARD TO ACCURACY

The possibilities of precision display and transfor-
mation of geographic positions are necessary to
establish for visualization of evaluating obstacles
planes OAS and qualified estimation of operating
minima in GIS environment.

To determine the accuracy of displaying and trans-
formation of geographic positions in Google Earth
Pro, we chose the method of direct comparison of
coordinate sets of identical points and calculated dis-
tances and directions from these coordinates with val-
ues (with the required accuracy) officially published
in AIP SR. The tests were performed to determine
the positional deviation dimensions between points,
directions of positional deviation and the difference
between measured amounts of points (Socha, 2016).

Each test variable has a calculated average posi-
tion error, standard deviation (selective) and the
confidence interval (with probability of 95%) for
the mean value (Vittek, 2015).

The average positional deviation expresses the
mean value, which is the position in the middle of
groups of numbers in a statistical distribution. In
this case, it is expressed by the arithmetic mean of
the absolute values:

n
S
i=1

|r
n

xX=

()

Standard deviation (mean square deviation)
measures the dispersion of the values from the
average (a mean value). It is defined as the square
root of the sample deviation. We use it when we
cannot determine the standard deviation because
of a small number of measurements. For the func-
tion the following formula is used:

| _\2
§= E;(X‘L —X) (2)

The confidence interval for the mean value is
the range of values in which the mean value of the
sample x is in the centre of the screen, the range is
+ x value of the confidence interval. The interval
indicates the area where the actual parameter is
likely to be. In our case we consider that reliability
coefficient is equal to 95%. The critical value of the
standardized distribution for reliability coefficient
P=0.951isz=1.96 and then the confidence interval
can be expressed as:

o (ﬁ] 3
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Coordinates of points, direction and distances
of the Aeronautical Information Publication of the
Slovak Republic (AIP), edition 19/11/2009, a part
of Airports—the physical characteristics of the
runway, air traffic barriers were used as an etalon
for comparing the accuracy display of points,
measuring the directions and distances in the
orthophotomap of Google Earth Pro (observed
shifts of an orthophotomap to the system of geo-
graphical coordinates) (see Tables 2, 3).

The points and directions were chosen to meet the
conditions of the real situation and were identified
in the two applications, so that the coordinates THR
RWY, ARP and point objects published as barriers
to air traffic. These points and directions are pub-
lished with sufficient accuracy—the geographical
orientation of runways is given with accuracy to the
hundredth of a degree, the position of a displaced
threshold to the nearest meter or foot, threshold
elevation of the runway and geoid undulation to the
nearest half meter or foot, geographical coordinates
threshold runway in degrees, minutes, seconds and
hundredths of seconds, the geographical coordinates
of obstacles in degrees, minutes, seconds and tenths
of seconds. The length of runways were calculated
from the coordinates of THR RWY and compared
with the appropriate measured distance in Google.

Earth Pro. In the calculation of positional
deviation the Vincenty algorithm was used for the
distance calculation (see Table 1).

For comparison, the law of cosines and
substitution radius of the sphere of values derived

Table 1. The calculation of deviation values of run-
way lengths calculated from published values of runway
lengths at AIP SR using the Vincenty algorithm.

Mean linear deviation [m] 0.6560

Standard deviation [m] 0.2777

Confidence interval (95%) for 0.3143
the mean value [m]

Interval of values with FROM [m] 0.3417
95% confidence TO [m] 0.9703

Table 2. The determination of the positional deviation
of points in the orthophotomap of Google Earth from
coordinates of points in the AIP SR.

dD dSMzRWY

Type of deviation [m] [°]

Mean deviation 24 0.05

Standard deviation 1.2 0.03

Confidence interval (95%) 0.8 0.02
for the mean value

Interval of values with FROM 1.6 0.03
95% confidence TO 3.2 0.08




Table 3. Establishment of distance and direction meas-
ured in the orthophotomap of Google Earth from a
distance calculated from coordinates of points AIP and
direction published in AIP.

Distance Direction Height

Type of deviation [m] [°] [m]

Mean deviation 6.1 184 3.9
Standard deviation 4.4 78 1.5
Confidence interval 2.0 36 0.8
(95%) for the
mean value [m]
Interval of values FROM 4.0 148 3.1
with 95% TO 8.1 220 4.7
confidence

from the WGS-84 ellipsoid were used to calculate
the lengths of runway deviations calculated from
values published in the AIP runway lengths. The
following calculated values were used sequentially:
R=6378.137km; R=6356.752km; R =6371.00 km;
R = 6366.234 km; R = 6380.7105 km. After com-
paring calculations using Wincenty algorithm the
assumption that the use of secondary radius is less
accurate has been confirmed (Vincenty 1975).

5 CONCLUSIONS

The mean positional deviation determines a shift
of an orthophotomap toward a system of geo-
graphical coordinates. The average value of the
shift is within the range (four meters, 8 meters) at
the prevailing southerly direction. This shift value
calculated in the tested areas is satisfactory for sim-
ulation purposes of envelopes position for mini-
mum safety height and other elements of approach
manoeuvres in the area of Google Earth, but to
preserve the objectivity of measurements, due to
the expected uneven characteristics of the ortho-
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photomap shifting, it is necessary to compare the
results of interactions of envelopes with terrain
map data in digital and classical maps.

The measurement of angles is possible to con-
sider accurate due to the expected utilization of
distances. Measuring of heights, according to the
results, is sufficiently accurate, but this information
is the most important as to the safety and therefore
should be compared to the height data in the dig-
ital map and the classic map.

Simulation of positioning the envelopes of
protective planes carried out in the Google Earth
environment demonstrates the usefulness of the
qualified estimation of minima of a small airport
or helipad in the conditions of low visibility.
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ABSTRACT: This paper has focused on relevance of mineral resources as regards the issue of sustain-
able industrial growth. Theoretical assumptions are made that underlie reliable delivery of minerals. His-
tory is given of the mineral mining industries in the Czech Republic. The authors analysed availability of
selected raw materials and identified possible risks. The importance of minerals is relative to time, which
fact has been highlighted. As such, possible future utilisations of minerals are put in context with the mine
abandonment methods, and recommendations are made and action proposed for the choice of the best
mine closure and abandonment practice. The main result of contribution is new approach to the mine
closure taking into account possible future utilization.

1 INTRODUCTION
Mineral resources constitute the very foundations
of human society, its function and development.
Names of principal periods of human history
derive from utilisations of dominant materials—
stone, bronze, iron ages.

Published in 1972, The Club of Rome raised
worldwide attention to mineral resources by its
report, Limit of Growth. Raising the issue of
limited availability of mineral resources paral-
leled by oil and raw material crises initiated asking
questions about economic growth related to con-
sumption of minerals. The concept of sustainable
growth, which was a kind of reaction to the trend,
requires growth that can satisfy not only the cur-
rent but also future needs of mankind maintaining
natural environmental balance (Law No. 17/1992
Coll., On the Environment). Exploitation of min-
eral resources goes hand in hand with mining
industry. Let us focus our special attention to ore
mining in the Czech Republic.

2 MINING INDUSTRY IN THE CZECH
REPUBLIC

Archaeological finds of the historical Czech lands
demonstrate that mineral deposits were exploited
for production of various objects from the very
beginning of human history. The ores played prin-
cipal roles as humans learned about smelting of
metals. Tin panning dates as far back as the seventh
century B. C. Metal ores were excavated from the
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seventh to third century B.C. In the second century
B. C., minting of gold coins started. In the ninth and
tenth century A. D., mining and processing of silver
ores began. The 15th and 16th centuries represent
culmination of the Czech mining industries. Silver
and gold mining dominated the scene. As economic
development progressed, the importance of non-
ferrous metals and iron were steadily growing. The
Thirty Year War had a detrimental effect on min-
ing industries. The ore mining balance was redressed
in the 18th century in relation to reorganisations of
the state government, armed forces, education, and
justice. At the beginning of the 19th century, ura-
nium was extracted to provide colour for glass and
ceramics. During the World War I, many deposits of
mineral resources of strategic metals were exploited.
These were abandoned after the war. Also the post-
World War I recession witnessed a decline of mining,
which, during the World War II, began to reverse.
The post-WW II reconstruction asked for maxi-
mum exploitation of domestic resources, inclusive
uranium. Disregarding profitability, intensive min-
ing of ores took place until the sixties of the twen-
tieth century. Later, efforts were made to increase
profitability of mining industries. Economic and
political changes after 1989 were of fundamental
importance, as regards ore and uranium mining. In
1990, the Government introduced restrictive pro-
grammes for all mining industries. The extraction
of uranium was stopped altogether, which was also
the case of ore mining in 1994. The mining organi-
sations must provide for controlled abandonment
of mines, inclusive mine rehabilitation measures to
mitigate environmental effects of mining activities.



Currently, there is no ore mining existent in the
Czech Republic. Will it always be the case?

3 CONCEPT OF SUSTAINABLE GROWTH

Arguing about mineral resources after the Club of
Rome report, Limits of Growth, led to polarisa-
tion of two camps—optimists and pessimists.

The optimists maintain: (i) Mineral resources
are vast as the Earth is very large; (ii) Even
extraction of poor ores is practicable thanks to
innovative mining and processing technologies;
(iii) Nuclear fusion will provide energy for exploi-
tation of energy demanding mineral resources.

The pessimists on the other hand say: (i)
Resources are vast but limited; (ii) Exploitation
of poor ores asks for lot of energy; (iii) Mining of
many poor ores inevitably implies nonrecurring
detrimental effects in the environment.

The fact is that mineral resources are limited.
In essence, a steady mineral supply for sustainable
growth can be ensured by:

— Significant reduction of exploitation of
resources in question, for example by employing
innovative technologies (i.e. the exhaustion time
limit is prolonged),

Replacement of one mineral by another (the
problem is transferred on another mineral
resource),

Continued recycling of products of specific
mineral commodity, and recovery of the com-
modity from scrapped or decommissioned prod-
ucts (this option is not always practicable, and
technical/financial feasibility must be taken into
account).

Contemplation of mineral resources in rel-
evance to country economies was on topic also
in the past. In 1988, the Institute for Forecast-
ing of the Czechoslovak Academy of Sciences
issued Draft on Comprehensive Forecast for the
Scientific, Economic, and Social Development in
the Czechoslovak Socialist Republic until 2010.
The Draft was based on the assumption: “
there is natural resource abundance worldwide,
and it is only a financial issue to what extent and
which structure domestic or foreign resources are
exploited.”

Let us focus our attention on the situation of
some mineral commodities nowadays. Some min-
eral commodities were designated as “critical
material with regard to security of supply” by the
U. S. Department of Foreign Affairs. The British
Geological Survey and the European Commission
ranked some mineral commodities among “critical
raw materials”. The latter are especially those ores
on which are based the following products:
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— Originate mostly or exclusively abroad,

— Substitution is difficult,

— Important for national economy, and especially
for defence of the country.

The EU listed these critical materials: Antimony,
beryllium, borates, chromium, cobalt, coking coal,
fluorite, gallium, germanium, indium, magnes-
ite, magnesium, natural graphite, niobium, phos-
phates, platinum group metals, rare earth elements,
silicon, tungsten (European Commission 2014).

Substantiation for such listing of individual
mineral commodities can be given by the follow-
ing facts:

Tungsten: China dominates both production
and consumption of tungsten worldwide and such
situation has exercised influence over the world
economy for many years. The nineties of the 20th
century were characterized by Chine’s high and
relatively lowly priced exports. This implied reduc-
tion or termination of activities of many mining
companies operating outside China. China’s sub-
sidized production of tungsten led to limitation of
mining projects for the commodity in other parts
of the world. Since 2004, the global demand for
tungsten has been rising. The Chinese government
identified tungsten as strategic raw material and
started exercising influence over world markets
by application of extraction and export limits,
reversed authorisation of export rebate, and intro-
duction of export duties. China limited export of
tungsten and increased import of it (Wolf Minerals
2013). Since 2012, China has been importing 50%
of tungsten available worldwide, and their demand
is fastest-growing.

Lithium: This mineral commodity is extracted
from igneous rocks (i.e. ores) or continental brines.
Regarding supply, lithium market concentration is
high—four companies produce about 90% of lith-
ium worldwide (Ebensperger et al. 2005). Lithium
production from ores is much more expensive than
that from brines but the latter takes much longer
time to complete and as such, it cannot keep pace
with fast change of demand. That is why the
increasing demand will be rather satisfied by ore
production, which may imply increasing prices.

Niobium: Many technologies need niobium,
which cannot be substituted by any other element.
The world biggest producer of niobium is Brazil,
where it is extracted by surface mining. Canada
follows with its underground mining. In the period
2009-2012, two Brazilian and a single Canadian
mine produced 99% of niobium traded worldwide.
In spite of the vast deposits of this raw material,
it is listed among top risk natural resources by the
U.S. Government vis-a-vis of high supply concen-
tration and the importance of the element for the
U.S. industry (NioCorp Development Ltd. 2016).



Graphite: Global trade in graphite is character-
ized by:

— Strong demand given by ever growing impor-
tance of “green technologies”,

— Restricted supply caused by diminished produc-
tion of western countries and Chinese control of
the 70% of the market implying production qual-
ity decline, increasing costs of extraction, intro-
duction of an export duty (20%) and VAT (17%).

Apart from economic measures, in the period
2011-2013, China applied restrictions on produc-
tion of graphite for environmental reasons, and
overtook control over some small private mines.
Such policies and measures imposed a limitation
on exports and imply serious difficulties in balanc-
ing supply and demand of graphite worldwide.

4 MINE ABANDONMENT AND ITS
FUTURE OUTLOOK

Ore extraction in the Czech Republic was terminated
in 1994. Underground workings were abandoned in
1995. The mine surface openings were closed by:

— Backfill of the mine shaft accompanied by
land reclamation measures or backfilling of all
underground workings,

— Placing a steel-reinforced concrete construction a
few meters under the surface opening and filling
the gap by waste material up to the surface level,

— Construction of a steel-reinforced concrete cap
parallel to surface.

In each case, underground cavities are flooded.
The first case excludes any mine reopening, which
in general is also valid for the second case. The
third case leaves an option open for removing of
water from underground workings by pumping. It
may seem that any reopening of abandoned mines
is highly unlikely or just purely theoretical.

After several decades, apprehensions about
safety of future supplies of raw materials and ris-
ing prices of mineral commodities led to renewal
of ore exploration. In the Czech Republic, locali-
ties of Krusne hory and Slavkovsky les were or
have been explored. Geological survey of the
locality, Cinovec, is the most popular. The latter is
performed by the Czech company, Geomet, which
is supported by the Australian mining company,
European Metals Holding. At Cinovec, extrac-
tion of tin and later tungsten goes back to Middle
Ages. The current survey has concentrated on lith-
ium, tin, and other elements. The Cinovec deposit
of lithium has been identified as the biggest in
Europe. Lithium carbonate of the locality is best
suited for the production of lithium batteries, and
as such its market price might be the highest.
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Another case: utilisation of water from the
flooded mines is in preliminary evaluation stages.
This water might help solving problems of rainfall
deficiency.

5 CONCLUSION

There exists no ore mining in the Czech Repub-
lic whatsoever. Nevertheless, in the framework of
abating safety and environmental risks related to
processes of mine abandonment, some changes of
abandonment policies and techniques have been
made recently. The paragenetic sequence in mineral
formation implies that exploitability and value of
minerals change with time and the abandonment
process should consider the following factors:

If a mineral deposit is depleted and there is no
other mineral of interest in the rock massif,
the abandonment implementation should be
oriented by elimination or at least substantial
abatement of safety and environmental risks,

If minerals of interest have been left in a mine,
and the mining activities were terminated for
economic or environmental reasons, the choice
of the abandonment practice should take into
account possible renewal of activities in future,
as economic conditions change, and extraction
and environmental technologies develop,

If other minerals have been left that have no
utilisation at the moment, the abandonment
practice should be the same as in the preceding
case. Future developments of extraction and
processing technologies may change the situa-
tion making a demanded commodity from an
uninteresting one.

It is obvious that an outlook scale is that of
decades. It can be assumed that current practices
of mine abandonment, which often imply safety
and environmental risks, should take into account
future possibilities of mineral utilisation in the
framework of sustainable industrial growth.
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ABSTRACT: The year 2016 was a period of considerable changes in the law in Poland. They concerned
also tax regulations and modifications of conducting business activities by SMEs. The author of the
present article carried out the questionnaire survey amongst owners of companies from Eastern Poland
with the use of electronic mail and the Internet. It concerned the influence of mentioned changes on
costs of functioning SMEs. The results of surveys presenting problems of the stability of the conducting
business activities and conclusions following them were included in the article. They suggest that in spite
of increasing fixed costs in companies entrepreneurs are prone to accept some new regulations of law
because they minimize direct inspections in companies. However, other regulations—being a novelty—
cause anxiety that they will contribute to the uncertainty in investing and the rise in bureaucracy.

1 INTRODUCTION ucts, scrap metal, petroleum products, and hard
drive. According to estimates by audit company
The beginning of the 90 s of the twentieth century,  PriceWaterhouseCoopers International Limited,
which was the socio-political and economic break-  the so-called tax gap for VAT in Poland in 2016
through for Poland began the rapid development  was around 10.5 billion EUR, which accounted for
of small and medium-sized enterprises (SMEs).  about 2.8% of national GDP (<www.strefabiznesu.
They have become in the coming years the life-  pl>).
blood of the country new market economy. It is To reduce and even in the future eliminate such
these small, often family businesses that form the  high losses of the state budget in this respect, the
basis of gross domestic product (GDP). A very  Ministry of Finance introduced in 2016 a new
important element in the development of compa- law containing regulations involving the obliga-
nies, often critical for their profitability, is the tax  tion of companies to transfer via the Internet the
system occurring in their country of their opera-  so-called Standard Audit File-Tax (SAF-T) to the
tion. Stable and friendly tax system is character-  tax authorities. It is within a few years to reduce
ized not only by low rates of income tax, financial = the VAT gap. The obligation to transmit SAF-T
or local but most of all their clarity and simplicity ~ applies to all private entities (excluding persons
of calculation. Sometimes too complicated process ~ who are not VAT payers). At this point, a ques-
of tax calculation in the company is not compen-  tion arises about the costs that entrepreneurs must
sated by their low rate, contributing to the increase ~ bear in connection with these regulations (Dobija
in operating costs of enterprises. 2001).

In Poland, over the last twenty years, the rate The introduction of SAF-T in 2016 coincided
of tax on goods and services (VAT) has changed  with the implementation of two innovative ideas
rarely and slightly (an increase in the base rate since ~ of the government—the introduction of the new
2011 of 22% to 23% and the reduced rate of 7% to  lower rate of 15% CIT and reforms involving a
8%). Corporate tax CIT since the Polish entry into  combination of tax administration, fiscal control
the European Union was at a constant level 19%.  and the Customs Service into a single body, called
Excise duty rates and the most important local  the National Tax Administration (KAS).
taxes changed only slightly. The most significant The new rate of 15% CIT from 2017 can only be
revenues to the state budget provides VAT, as with  used by taxpayers starting a business (only in the
every year, on average, it represents nearly 50% of  year it was launched) and the so-called “small tax-
the volume of budget revenue (Wolanski 2008). payers” whose income for the previous year did not

The high degree of complexity of the Polish tax ~ exceed 1.2 million EUR. Implementation of the
law, and in particular the interpretation of VAT and  new regulations on CIT is undoubtedly beneficial
CIT, contributes to the problem of its collection by  for entrepreneurs. In contrast, the introduction of
the tax authorities. Examples of this are the return ~ KAS on 1 March 2017 caused a number of nega-
of the input VAT from transactions of steel prod-  tive organizational and social events such as the
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resistance of customs officers who lost some ear-
lier privileges and confusion among the employees
of the tax administration, fearing job losses.

In this paper, the author presents the results of
research, whose leitmotif was primarily Standard
Audit File-Tax. The examined data consisted of
the opinions of entrepreneurs and SME owners
on the financial impact and the cost of introducing
SAF-T in their companies. In addition, entrepre-
neurs were asked for their opinion on the intro-
duction of KAS and 15% CIT rate, as well as on
improving of the transparency of their company to
the Revenue and financial control authority.

2 THE RESULTS OF THE SURVEY

2.1

The research was conducted between November
2016 and March 2017. It was a questionnaire inter-
view conducted directly by the author and through
some companies’ websites and e-mail. Entrepreneurs
were asked some questions about the overall finan-
cial situation of business entities and effects of recent
changes in regulations. Questions were sent to 67 ran-
domly selected small and medium-sized companies
concerned with production, commercial and service
located in three voivodeships of Eastern Poland. The
interviewees were chief executives, chief financial
officers and chief accountants of these companies.
Research has guaranteed anonymity and discretion.
46 questions were answered in complete answers.
These were companies of all sizes and different
ownership types (micro and small businesses):

Research methodology

— up to 9 employees — 5 companies,
— from 10 to 50 employees — 28 companies,
— more than 50 employees — 13 companies.

Among 46 entities—there were 39 share-hold-
ing companies, 5 natural persons conducting a
business activity, 2 foreign companies. All busi-
ness entities were VAT payers. Full accountancy
was maintained by 41 companies, while 5 led a tax
account of revenues and expenditures.

2.2 The significance of tax changes resulting from
the introduction of Standard Audit File-Tax

Standard Audit File-Tax (SAF-T) is a new, revolu-
tionary—according to the Ministry of Finance—
IT solution for all Polish business entities. It is a
pattern (standard) of the electronic file in which
accounting and financial data documenting com-
pany’s activities are stored. The data are divided
into the following 7 groups (<www.sage.com.pl>):

— Records of purchase and sale of VAT,
— VAT invoices,
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— Account books,

— Tax revenue and expense ledger,
— Revenue account,

— Warehouse,

— Bank statement.

Each entity is required to submit SAF-T—
only via the Internet—to the tax authorities for
tax inspection. Thus, the tax controls will become
more efficient and rapid, often they will be done
remotely—via the Internet.

Each of the documents sent by the company
must be pre-compressed, encrypted and converted
into a separate XML file. The size of the file can-
not exceed 60 MB. The files are sent electronically
to the database of the Ministry of Finance in the
so-called “cloud”. From there, they are down-
loaded and decrypted only by officials of the tax
authorities.

The deadlines for introducing Standard Audit
File-Tax are as follows:

— For large enterprises: from 1 July 2016—obliga-
tory reporting in the SAF-T standard in rela-
tion to VAT records—every month together
with VAT-7 declaration; other SAF-T structures
must be reported on the tax authority’s request

For small and medium-sized enterprises (SMEs):
from 1 January 2017—obligatory reporting in
the SAF-T standard in relation to VAT regis-
try—every month together with VAT-7 decla-
ration; reporting of other SAFT-T structures
(on the summoning of taxing authorities) will
become obligatory from 1 July 2018.

For microenterprises: from 1 January 2018—
obligatory reporting in the SAF-T standard in
relation to VAT registry—every month together
with VAT-7 declaration; reporting of other
SAFT-T structures (on the summoning of taxing
authorities) will become obligatory 1 July 2018.

2.3 The importance of the changes resulting from
the introduction of KAS and a 15% CIT rate

From 1 March 2017, the structure of the Polish tax
administration has changed. The Act on National
Tax Administration introduces a new—next to
the tax authorities—control entity, which is the
customs-tax office (Pokojska 2016). All old and
new tax authorities are required to control com-
panies using SAF-T. The introduction of KAS is,
in author’s opinion, an unusual change of organi-
zation linking the so-called uniformed services
(customs officers) and tax offices—both until
now subjected to other ministries. This can cause
organizational and legal chaos resulting from the
diverse privileges of these two different institu-
tions. From the point of view of the entrepreneur
in whom KAS is interested—the organizational
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chaos may be the reason for different interpreta-
tions of tax law, and consequently the instability of
legal regulations. This is a very unfavorable change
for companies and people doing business.
Lowering the CIT rate from 19% to 15% in 2016
only applies to so-called “small taxpayers” and
newly established companies, and functions only
for the first year after the start of business. Hence
the scale of this new change is small. However,
according to the author, this may be the first step
towards preventing the transfer of profits of inter-
national corporations from Poland through tax
optimization. This can be done provided the rate is
extended to all companies operating in Poland.

Table 1. The results of the survey in SMEs—answers of
the board members of companies.

Affirmative
responses

Number %

. Did the company had financial 23 50.0
problems over the last 3-5 years
due to the adaptation of the
accounting system to the
changing legal regulations?

. Was/will the introduction of
SAF-T be an additional burden
on the company organization
(e.g. training, changing the
structure of the company, etc.)?

. Was/will the effect of the
introduction of SAF-T be an
increase in fixed costs (e.g.
hiring new employees with
financial and accounting
education and IT education,
purchasing new software, etc.)?

. Could SAF-T become for the
company a tool for facilitating
the tax and financial settlement?

. Is it possible for SAF-T to
improve or restore the
transparency of the company
in relation to national financial
and treasury control institutions?

. Will the introduction of the new
15% CIT rate contribute to a
better functioning and growth
in the number of SMEs?

. Will the creation of the National
Fiscal Administration in 2017
contribute to the efficient and
objective service to entrepreneurs
by officials?

The number of companies

participating in the survey, which

answered to the above questions

38 82.6

38 82.6

28 60.9

43 93.5

40 86.9

13.0

46 100.0
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2.4 Research results

The results of the studies (Table 1) show that the
introduction of new legislation for the vast major-
ity of companies (82.6% of respondents)—some
of which have been experiencing financial prob-
lems for some years—have increased business costs
and deteriorated earnings.

Positive feedback from entrepreneurs was
aroused by the introduction of a 15% CIT rate
(86.9%). On the contrary, the negative effect in
their opinion had KAS, which contributed to the
chaos in their service at the tax offices.

Most important, however, are the conclusions of
replies 4 and 5 in the questionnaire regarding the
introduction of SAF-T. Despite the higher costs,
entrepreneurs are willing to accept them consider-
ing that the functioning of SAF-T will contribute
to greater transparency of their companies (93.5%)
and improve the settlement of CIT, PIT and other
local taxes (60.9%). The amount of these costs—
the employment of an additional employee (com-
puter scientist or accountant) or the purchase of
an additional module in the company’s financial
and accounting system—may fluctuate around
PLN 4,000-5,000 per month. For large companies,
these are not significant operating costs, unlike for
SMEs as they exceed 50 thousand zlotys a year.

3 CONCLUSIONS

Summarizing the questionnaire surveys con-
ducted in SMEs in Eastern Poland, the author
of this paper divides the three legislative changes
described above into three subjects—SAF-T, 15%
CIT and KAS (Table 1).

The most important change was the introduction
of SAF-T in 2016. However, in the opinion of the
author, it was late at least a dozen years. This should
have happened earlier—when the world, as well as
Poland, was in a period of economic prosperity
(2002-2006). It would be possible to prevent many
tax crimes then, and above all, to bring out billions
of zlotys of VAT and CIT outside of Poland.

The latest financial data from the Ministry of
Finance for the first two months of 2017show that
the effects of the introduction of the SAF-T become
visible fast. State budget revenues for January and
February 2017 increased by PLN 4.7 billion and
amounted to PLN 60.9 billion (comparing year to
year). Such big sums The Ministry of Finance owes
to a very high VAT receipts. Since the beginning
of the year, they amounted to PLN 33.5 billion
and were as much as 40% higher than in the same
period of 2016 (<www.bankier.pl>).

The cost of introducing SAF-T has increased in
most companies, resulting in a deterioration of their
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gross financial result. Despite this, entrepreneurs are
willing to accept this situation, hoping that in the
future a way of control in the form of SAF-T will
eliminate direct control in the company. Until now,
such inspections—carried out even with the earlier
announcement, but at the headquarters—often dis-
organized the work of many people from the finan-
cial and accounting department, the warehouse
staff, and above all from the board and management
of the company. This contributed to the excessive
workload of many employees, freezing of funds,
deterioration of financial liquidity and, in extreme
cases, even bankruptcy of the company, despite the
fact that the defendants’ allegations were untrue
and the company was conducted in a fair manner.
Until now, the rights of entrepreneurs have been less
important than of the officials controlling them.

On the other hand, when considering whether
SAF-T will stimulate or inhibit the development of
SMEs, it can be stated that if it becomes a tool for
a reliable control exercised discretely by tax and fis-
cal authorities—in the future it may be a stimulus
for the development of all businesses. This is the
expectation of the vast majority of people doing
business in Poland.

The second change introduced—15% CIT
rate for SMEs and startup companies—is signifi-
cantly less important. This includes a very small
number of companies. This is due to the fact that
the company bears the highest operating costs in
its initial period of operation. Hence, in the first
year of operation, the gross financial result and
the so-called CIT tax base are most often negative.
So there is no tax, and the revenue of the Treas-
ury in this respect is negligible. Despite this, in
the opinion of both the author of the article and
the entrepreneurs who responded to the question-
naire—this is a good, promising action of the Min-
istry of Finance in tax policy (Wala 2013).

However, the CIT problem concerns not SMEs,
but international corporations that annually
transfer from Poland profits in the form of divi-
dends in billions of zlotys. According to the data
of the Ministry of Finance, annual transfer of
profits of foreign corporations operating in Poland
to their subsidiaries abroad—consists of about 5%
of the invested capital (Stariczuk 2016). In order to
keep this money in Poland, it would be necessary to
change the tax rules for foreign corporations based
on the ones existing in Estonia. Foreign companies
are totally exempt from CIT provided they reinvest
profits in their country of business.

The third change—the introduction of KAS on
March 1, 2017—is in the opinion of the author
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and entrepreneurs most debatable issue. Theo-
retically, this change should simplify tax controls
and tax services of companies. However, the way
of its introduction results in organizational chaos
and the lack of competence of treasury officials
towards entrepreneurs. Such a situation of chaos
usually occurs in the early stages of revolutionary
change. Officials take the most wrong decisions at
that time, interpretation of the rules is varied. All
of this contributes to the feeling of uncertainty
and instability among the owners and managers of
companies.

It should be added here that together with the
introduction of new rules on KAS an important
rule on conducting inspections in companies was
eliminated. So far, all the checks had to be pre-
ceded by a few days’ notice from the controlling
institution about the date and scope of the check.
The new laws on KAS abolish this rule. In the
opinion of entrepreneurs, it is contrary to the prin-
ciples of economic freedom. This will increase the
company’s own costs and will reinforce a sense of
instability.

In conclusion, it should be stated that entrepre-
neurs are most concerned about the chaos and vari-
ability of regulations, their ambiguity and different
interpretations. Only the stability and immutabil-
ity of legislation guaranteed over a long period
of time will contribute to the economic growth
of the country and the well-being of its citizens.
These legislative changes do not fully guarantee
this stability.
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Differences in the financial situation of municipalities in the
Swigtokrzyskie region
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ABSTRACT: The management of financial resources, which affects the economic situation of the
local government and the efficient achievement of goals takes on special meaning in the functioning of a
unit territorial government. The article presents the financial condition and the level of socio-economic
development of rural municipalities of $wigtokrzyskie voivodeship on the basis of synthetic index. Syn-
thetic measure of financial condition and development indicate various level of studied units. Their value
depends from the economic character of the region, as well as from the financial independence, the level
of own income, local taxes or ongoing investment expenditure. The value of financial situation index
fluctuated between 0.06 (Stupia Konecka) and 0.51 (Sitkéwka Nowiny) in 2005 and 0.11 (Lubnice) and
0.49 (Sitkéwka Nowiny) in 2014. A measure describing the development concluded in the range of 0.14
(Moskorzew) and 0.52 (Morawica) in 2005 and 0.16 (Imielno) and 0.65 (Morawica) in 2014.

1 INTRODUCTION 2 AIM AND RESEARCH METHOD

Finances are a synthetic expression of the poten-  The aim of the article is the description of financial
tial economic development of the region. Prism  situation and the level of socio-economic devel-
of finance enables to make a comprehensive opment of rural municipalities of $wigtokrzyskie
assessment of the functioning of local govern-  voivodeship (71 units) with the synthetic measure.
ment units and its development abilities (Wojcie- It indicates the problem of internal differentiation
chowski 2012, p. 234). Finances form the basis of  of the region and the spatial distribution accord-
public tasks implementation and determine the ing to the studied areas of action of local govern-
economic conditions of the local development ment units. The analysis is of statistic and dynamic
(Glova & Gavurova 2012, Szabo 2015). They nature. The basic source of data for the assessment
affect the economic situation of self-government  of financial situation was Local Data Bank of Cen-
and the achievement of targets or the ability to  tral Statistical Office for the years 2005 and 2014.
timely fulfill the obligations or to finance the The financial situation or the development are
development (Lukomska-Szarek 2012), under-  processes the assessment of which may be done in
stood as a process of qualitative and quantitative  multidimensional approach. Their analysis was pre-
transformations regarding a given area. Rational  ceded by the process of selecting diagnostic features
management of financial resources requires (stimulants, destimulants). Their selected set was
independence in action and instruments which  analysed in terms of variability (threshold value
increase the efficiency and effectiveness of budget  0.15) and correlation (value 0.75), in order to elimi-
policy (Filipiak & Flejterski 2008, p. 22). nate those which are poorly differentiated and those
Each spatial unit has defined conditions of its ~ which contain repeating information. If the feature
development (inter alia, natural resources, human  is over-correlated with other features, the diagonal
resources, fixed assets, financial resources). They  elements of the inverse matrix R-1 significantly
are the resource base of the region, which con-  exceed the value of 10, which means bad numerical
tains natural, cultural, human and economic conditioning of matrix R. The variables described
resources. Part of them is of external (egzoge- in the Table 1 were used to assess the financial situ-
nous) nature, independent or almost independent  ation and the development of municipalities.
from actions and activities of the local commu- Diagnostic variables tend to have different titers,
nity, while other part are the internal (endog-  which prevents their direct comparison, let alone
enous) condtions connected with the cumulating  adding. Therefore, the normalization of the values
features of a given area. of features was done, obtaining values contained
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Table 1.

Variables describing the financial condition and the development of municipalities.

Variables describing finance

Variables describing development

(1) share of own income in total income, S,

(2) share of local taxes in total income, S,

(3) share of stamp duty in total income, S,

(4) share of income from assets in total income, S,

(5) share of income from PIT and CIT in total income, S,
(6) share of subvention in total income, D,

(7) share of donation in total income, D,

(8) share of investment expenditure in total expenditure, S,

(9) share of current expenses in total expenditure, D,
(10) share of expenses on agriculture and hunting in total
expenditure, S,

(11) share of expenses on transport and communication in

total expenditure, S,

(12) share of expenses on public utilities and environmental

protection in total expenditure, S,
(13) share of expenses on housing in total expenditure, S,
(14) share of administrative expenditure in total
expenditure, D,

(1) population using water supply system, S,
(2) population using the sewage system, S,
(3) population using the gas network, S,
(4) population using waste water treatment, S,
(5) water supply network in km2, S,
(6) sewage system in km2, S,
(7) gas network in km?2, S,
(8) balance of internal migration, S,
(9) balance of external migration, S,

(10) birth rate, S,

(11) population per km2, S,

(12) demographic dependency ratio (in non-working
age per 1,000 people of working age), D,

(13) schooling ratio—primary schools, D,

(14) registered unemployed, D,

(15) economic operators registered in
Register of National Economy, S,

(16) natural persons conducting economic activity, S,

(17) area of forest land, S,

(18) protected areas, S,

s-stimulant; d-destimulant.
Source: Own elaboration.

within the range [0,1] (Kukuta 2000). For that pur-
pose, the zero unitarization method was used. Stim-
ulants were unitarized according to the equation:

X; —minx,
e —— (1
max x, — minx;

for destimulants

_ maxx, —x;
max.x, —minux,

i i

)

Zi/’

where: i=1,2,...N; j=1,2,...,p (N is the number
of objects (municipalities), and p—number of fea-
tures); z;,—refers to the unitarized value of a fea-
ture for a studied unit, x;—refers to the value of j
feature for a studied unit, max—maximum value
of j feature, min—minimum value of j feature
(Wysocki, Lira 2005).

Synthetic measure is the arithmetic mean of the
transformed data. It assumes that achieved aggregate
variable contains all the information provided by spe-
cific measures of structure. Synthetic measure is based
on the non-model method by using the formula:

1L
s, == z,(i=12,...p)
y =

i

3)
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where: si—synthetic measure in the studied
period, zij—features of the structure of the syn-
thetic index, p—number of features. The index
takes values from the range [0,1]. Value closer to
unity means that the object is characterized by a
high level of the analysed phenomenon, whereas,
the more the values are closer to 0, the less devel-
oped the object in the studied terms (Malina 2004,
Mtodek 2006, Pawlik 2011, Olak & Pawlik 2013).
At the end, the ordering and classification of
objects according to the level of phenomenon
was done on the basis of the values of the meter.
Studied objects were divided into 4 quartile
groups. At this stage, the assessment of dispro-
portion in the level of financial condition index
was also done (Bury, Dziekanski 2012, pp. 7-29,
Satota 2015, pp. 115-123, Dziekanski 2016).

3 THE FINANCIAL SITUATION OF A
LOCAL DEVELOPMENT. SYNTHETIC
DESCRIPTION

The analysis of budgetary income and expendi-
ture provides information which enable to take
decisions safe for the functioning of the self-
government unit, regarding both current and
future activity (Dylewski et. al. 2010, p. 74). The
revenue base, which the self-government dispose



of, and its stability is important for the process of
socio-economic development of self-government
territorial unit. The development capabilities of
local governments depend on their own resources
budget (Sokotowski & Zabinski 2011).

Financial situation shapes the process of develop-
ment of self-government. It is a synthetic picture of
current level of economic development of a given
unit. Own income of municipalities indicate the
foresight of the boards and the economic activity of
the residents and their holdings. Investment expendi-
ture indicates the endeavour of the municipalities to
expand their possessions, which contribute to the
improvement of living conditions of the residents
and to the general socio-economic development.

Synthetic measure of financial condition indi-
cates various level of studied unit, which is affected
by the economic nature of the unit and function of
the area, as well as the financial independence, the
level of own income, local taxes or ongoing expendi-
ture. The value of measure of financial situation
fluctuated between 0.06 (Stupia Konecka) and 0.51
(Sitkowka Nowiny) in 2005 and 0.11 (Lubnice)
and 0.49 (Sitkowka Nowiny) in 2014. The measure
describing the development was contained in the
range from 0.14 (Moskorzew) to 0.52 (Morawica)
in 2005 and from 0.16 (Imielno) to 0.65 (Morawica)
in 2014. In the analyzed period of time, in relation

of 2014 to 2005, in case of development measure 15
units decreased the value of measure (i.e. Sitkdwka-
Nowiny, Pacanéw, Wilczyce), S units had the same
measure (i.e. Wodzistaw, Czarnocin), and 51 units
improved the value (i.e. Kije, Baltow, Morawica).
In case of financial situation measure, 56 units
presents higher measure (i.e. Nowy Korczyn, Fatkow,
Tuczepy), 15 units decreased the value (i.e. Iwaniska,
Wasniow, Pacanow), while 4 did not change (i.e. Kli-
montow, Bieliny).

The analysis enabled the division of rural
municipalities into 4 groups on the basis of the
value of quartiles according to the synthetic meas-
ure of financial condition. In 2005 19 units (aver-
age value of measure 0.28) were attached to group
A (the best), 17 units (0.19) to group B, 18 (0.15) to
group C and 17 (0.11) to group D; in 2014 accord-
ingly 21 (0.30) to group A, 15 (0.23) to B, 21 (0.18)
to C and 14 (0.14) to D. Time displacement may be
noticed between the groups. Information about the
affiliation of a unit to a group is important for an
investor who is looking for location for a company
and it may have practical meaning both for the
authorities of the unit, and for the central authori-
ties (Table 2; also see Fig. 1).

In 2014 in comparison to 2010, the differentia-
tion according to the financial condition as well as
the development did not change (standard deviation

Table 2. The level of synthetic index of financial condition of rural municipalities of Swigtokrzyskie Voivodeship

(2005, 2014).

Financial situation measure

Development measure

2005 2014 2005 2014
A very good Sitkowka-N. 0.51 Sitkowka N. 0.49 Morawica 0.52 Morawica 0.65
Mastow 0.37 Tuczepy 0.40 Sitkowka N. 0.49 Zagnansk 0.49
Morawica 0.35 Morawica 0.39 Brody 0.48 Strawczyn 0.47
19/0.28 21/0.30 19/0.39 18/0.43
B Good Szydtow 0.22 Piekoszow 0.24 Rakéw 0.31 Mniéw 0.33
Samborzec 0.21 Bejsce 0.24 Solec Z. 0.31 Mirzec 0.33
Pacanow 0.20 Michatow 0.24 Bieliny 0.30 Tuczepy 0.33
17/0.19 15/0.23 17/0.29 22/0.30
C Weak Bieliny 0.16 Solec Z. 0.21 Radoszyce 0.26 Lopuszna 0.26
Ruda M. 0.16 Moskorzew 0.21 Lipnik 0.26 Skarzysko K. 0.26
Wislica 0.16 Radkéw 0.21 Wilczyce 0.26 Sadowie 0.26
18/0.15 21/0.18 17/0.24 13/0.25
D Bad Radoszyce 0.13 Wasniéw 0.15 Stupia K. 0.21 Smykow 0.23
Pawtow 0.13 Pacanéw 0.15 Skarzysko K. 0.21 Ztota 0.23
Solec Z. 0.13 Klimontow 0.15 Czarnocin 0.21 Ruda M. 0.22
17/0.11 14/0.14 18/0.19 18/0.20
Minimum Stupia K. 0.06 Lubnice 0.11 Moskorzew 0.14 Imielno 0.16
Maximum Sitkoéwka N. 0.51 Sitkowka N. 0.49 Morawica 0.52 Morawica 0.65
Standard deviation 0.07 0.07 0.09 0.09
Interval 0.45 0.38 0.38 0.49
Variability 0.40 0.32 0.31 0.31

Source: own elaboration based on data from Local Data Bank of Central Statistical Office (in Table 3 the best units in
a group; number of units and average value of measure in a group).



Figure 1. Cartogram of spatial distribution of synthetic
measure of the financial situation and development in
2014.

0.07 and 0.09), while at the same time the interval
decreased from 0.45 in 2010 to 0.8 in 2014 (financial
situation measure; decrease of differentiation of the
municipalities). At the same time, we observe the
increase of growth of the interval of development
measure from 0.38 to 0.49 (which may be interpreted
as the increase of differentiation of the units; Table 2).

In the group of rural municipalities of
swigtokrzyskie voivodeship, there is a positive and
negative correlative dependency between the synthetic
index of financial condition and the development
measure (Fig. 2). Leading units of the studied area
are suburban municipalities with well-developed area
of small and medium-sized enterprises.

The value of correlation between the measure of
financial situation and development amounted to
0.586 (in 2005)-0.476 (in 2014). This may suggest
that each of analysed measures indicates that in
this period of time we had to deal with divergence
and the spatial differentiation according to the
studied measures was rather stable (Fig. 2, Table 3).

In Figure 3, the correlograms describing rela-
tions between the taxonomic transformations of
development measure and its level were presented.
From them we can conclude that the measures
were subjected to divergence in the years 2005-2014
(Pearson correlation coefficients in the studied period
of time and the level decreased; and in case of devel-
opment measure they had negative value, Table 3).
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The analysis of correlation indicates posi-
tive and negative correlation between the index
of financial condition and of development and
the selected financial measures. However, it may
be indicated that the economic development is a
result of the level of own income, income from PIT
and CIT, subvention and investment expenditure.
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Figure 2. Relation financial-development measure in
the context of rural municipalities of Swigtokrzyskie
Voivodeship.

Source: Own elaboration.

Table 3. The value of the correlation of taxonomic
measure and its changes.
R Tau
Pearson spearman kendalla Gamma
Relation 2005 0.586  0.518 0.379 0.392
F—R 2014 0476 0.391 0.272 0.283
Relation 2005 0.519  0.522 0.381 0.389
F—dF 2014 0.347  0.339 0.232 0.237
Relation 2005 0.252  0.256 0.205 0.210
R—dR 2014 -0.016 -0.026 -0.039  -0.040

F—financial situation measure; R—development meas-
ure; dF—change of financial situation measure; dR—
change of development measure

Source: Own elaboration based on data from Local Data
Bank of Central Statistical Office.
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Figure 3. Relation of development measure in the con-
text of the dynamics of its transformations. Source: own
elaboration.

4 CONCLUSIONS

Financing the developmental activity becomes
incredibly difficult because of the limited financial
resources in the sector of public finance and the
possibility of indebtedness of municipalities. Today,
the recognition of the range of social, economic and
spatial development at the local level becomes par-
ticularly difficult, because the municipality operates
and develops as an integral part of the whole.

The distribution of the assessment of the finan-
cial situation and the development of rural munici-
palities of $wigtokrzyskie voivodeship is spatially
polarized. We are observing a positive correla-
tion between the measure of financial condition
and the level of development of municipalities.
The economic nature of the region affects the
financial situation and the level of development
(agriculture—worse situation, rural area with
majority of industry—better situation) and the
location in relation to strong urban units.

The use of the method of multidimensional
comparative analysis to the recognition of the
intraregional diversity enables the evaluation and
comparison of the units. This knowledge can be
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used by local authorities of the region to assess the
effectiveness of past development instruments or
financial management.

Collected measures depend on the number and
type of variables taken for study. They give a com-
parative picture between municipalities which are
subjects of analysis and enable to identify weaker
and better areas of functioning of the unit.
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Management for operation of the aviation electronic security systems
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ABSTRACT:

In the presented paper we are introducing the principles of modelling and simulation for

operation of an aviation electronic security system. We have created the specific model for an air opera-
tion of an electronic security system in the program MATLAB-Simulink, which we use for the simulation
of economic efficiency in the process of air traffic control. Further, based on the method of Monte Carlo,
we model the mean time trouble-free operation of an air electronic security system and by simulation of
mean time to failure in operation, we find out the time in which the system is available during the observed
period, as well as the time in which the system, due to failure or periodic inspection, is out of service.
Based on this data, we can control aviation electronic security systems, determine their reliability and
financial losses on the disposal of these systems out of service.

1 INTRODUCTION

A mathematical and computer simulation in
today’s modern world is an essential part of scien-
tific—research activities (Vagner 2014). All com-
puter simulations and simulation languages have
their basic structure and rules to be followed. The
aim of this paper is to describe the basic principles
of mode-profiling and simulation of mean time
to failure of an aviation electronic security sys-
tem (AESS). We have created a particular model
of such a system and performed a simulation of
the mean time to in operation in the programming
language and MATLAB-Simulink.

When creating a model of mean time to failure
in operation of AESS we use some types of prob-
ability distribution of random variables, which are
suitable for its modelling, while we are consider-
ing the mean time to failure in operation of AESS
a random process. Modelling of AESS operation
requires the use of statistical method synthesis of
electronic warfare systems and adherence to the
basic principles of the mathematical—computer
simulation. The creation of algorithms, by which
we can model the mean time to failure in opera-
tion of AESS, requires perfect knowledge of such
systems and the management of their operations at
the airport (Melnikova 2016). Based on the evalu-
ation of operation management processes AESS
at the airport and knowledge of their operating
parameters it is possible to create algorithms by
which we can model the mean time to in opera-
tion AESS (Sebescakova 2013). Consequently, it is
necessary to make an entry model created in the
selected language of simulation and perform the
simulation of the investigated process. To simulate
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the mean time to in operation it is appropriate to
use Matlab Simulink because of its clarity and gen-
eral availability. MATLAB is a high performance
language for technical computing. It integrates
computation, visualization and programming in
an easy to use environment (Socha 2016). It can
be used mainly for engineering calculations, devel-
opment of algorithms, modelling, and simulation
etc. The connection of MS Excel with MATLAB
is the progressive enlargement for easy data entry
and presentation of results (Smith 2014).

Using performed simulations of mean time to
failure in operation we can detect the time at which
the system is available for the observed period of
time in which the system is out of service due to
failure or periodic inspection. Based on these data,
we can find out its reliability and hence financial
losses in the inability to use the system (Tobisova
2014).

2 THE THEORY OF RELIABILITY

Although AESS has a reliable design, its reliabil-
ity may not be satisfactory in the operation. The
reason for this low reliability may be its poor pro-
duction. Despite the fact that AESS has a reliable
design, the operation may be unreliable. The rea-
son for this may be a non-standard manufactur-
ing process (Cekan 2014). As an example we can
mention cold solder joints that are a part of AESS.
These connections could pass the initial testing by
the manufacturer, but the failure takes its effect in
operations as a result of cyclic thermal stress or
vibration. This type of fault has not appeared as
a result of improper design, but rather is the result



of substandard manufacturing processes. There-
fore, regarding a particular type of AESS, the
design may be reliable, but its quality is unaccept-
able because of the production process.

2.1

The language of technical sciences is mathemat-
ics. Learning about each specialized technology is
so defined by a set of specific mathematical pro-
cedures. For special control reliability, availability
and maintainability (RAM) the theory is built on
mathematical probability and statistics.

The rationale for the use of this concept is an
inherent uncertainty in predicting failures. Possi-
ble fault models are based on physical or chemical
reactions, results therefore do not exist as a failure
of a certain part, but as the time given by a ratio
of non-performing components in percentage or
probability that a given part will fail in the given
time (Gajdos 2014). The individual components
will fail according to their individual character-
istics which will vary from parts to parts and are
virtually undetectable. Similarly, the time to repair-
ing the faults will vary depending on a number of
factors, and its values in individual cases are also
virtually undetectable.

Introduction to the theory of reliability

2.2 Theory of reliability

Reliability is defined in terms of probability.
Parameters of probability used in the theory of
reliability are random variables, distribution and
density distribution functions. Studies on the reli-
ability deal with discrete and continuous random
variables. An example of a discrete variable is the
number of failures in a given time interval. Exam-
ples of a continuous random variable are the time
of component installation to failure or the time
between successive failures.

The distinction between a discrete and continu-
ous variable (or function) generally depends on
what the problem is solved, and not necessarily the
basic physical processes that cause it. For example,
when analysing the “one-oft” systems such as mis-
sile, usually a discrete function is used which rep-
resents the number of successful attempts at “n”
launches. Whether yes or not the shot successfully
launched may be a function of the age, including
the time of storage. This knowledge is then proc-
essed as a continuous function.

2.3 Mean time to failure

Mean time to failure (MTTF—Mean-Time-To-
Failure) is nothing more than the estimated value
of time to failure and is based on the basic statisti-
cal theory as follows:
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MTTF = f:z.f(z).dt = j:t.|:

after using Lopital rules for integration.

In many cases, this relationship allows simplified
calculation of MTTF. If you know, or can deter-
mine the value of probability from the data, the
set of fail-free operations R(t), MTTF can be cal-
culated by direct integration of the R(t). If R(t) is
mathematically described, we determine MTTF by
the graphic approximation or by the Monte Carlo
simulation. For repairable equipment MTTF is
defined as the mean time to the first failure.

2.4 Lifetime

Lifetime (Mean life) - 6 takes into account the over-
all cast of the elements considered in the device.
For example, the initial cast of n elements, if they
are all able to operate until their failure, mean life-
time (0) is the average mean time to failure of total
occupancy, given by the equation:

@ — 2};:lti (2)

where t; is the time to failure of i-the element of the
observed file and n is the total number of elements
of the file.

2.5 Mean time between failures

The notion of MTBF (MTBF—Mean-Time-Be-
tween-Failure) is the most frequent in the literature
about the reliability of AESS. It belongs to the ele-
ments that are renewable after a failure.
Relationship for MTBF is as follows:

(1)

r

MTBF = 3)

where T(t) are total working hours and r is the
number of failures.

It is important to recall that MTBF is relevant
only for the serviceable components and for such
cases MTBF represents exactly the same parame-
ters as the mean lifetime (6). More important is the
fact that the constant failure A of AESS is assumed.
For these two assumptions—replacement of the
damaged component and a constant failure—the
probability to failure is given by: (Spall 2003)

1

R{f)=e* = eié =¢ MTBF

4)

and for this case is true:



A= !
MTBF

)

3 SIMULATION OF THE MEAN TIME
TO FAILURE-FREE ACTIVITY BY
METHODS OF MONTE CARLO

Generally speaking, the Monte Carlo method has
a wide range of uses. It can be used everywhere we
look for a solution several times by repeated ran-
dom experiments.

The Monte Carlo method is a class of algo-
rithms for simulation systems. These are stochastic
methods using random or pseudo-random num-
bers. Typically they are used to calculate integrals,
especially multidimensional, where conventional
methods are not effective.

The Monte Carlo method is widely used from
simulations of experiments through counting of
definite integrals, up to differential equations. The
basic idea of the method is very simple: we want
to determine the mean quality of values that is the
result of on-worthy event. A computer model of
the event is created, and after a sufficient amount
of racing simulations the data can be processed by
conventional statistical methods, for example, to
determine the average and standard deviations.

The method is named after Monte Carlo known
for its casinos and especially roulette. The term was
first used in 1940 by physicists working to construct
a US atomic bomb. The two variants of this Monte
Carlo method are distinguished: an analogue and
non-analogue model.

3.1 Analogue model

We must be able to model the whole situation on
the computer, meaning, for example, to know all
the probable distributions of investigated phenom-
ena and physical laws they are governing. Perform-
ing this simulation we get a result, implementation
of a sort of random variables.

3.2 Non analogue model

This is a name for a case where we do not use a
model of a real action in calculating, for example,
the calculation of the certain integral or content of
a limited unit (Del Moral 2013).

3.3 Description of simulation

Using the method of Monte Carlo we have cre-
ated a simulation entry which is required to fill
in the basic parameters: the number of experi-
ments which subsequently expresses a period of
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observation the simulation. For the needs of our
simulation of mean time to failure in operation
the researcher must manually enter the following
input parameters. The first input parameter to the
simulation of N—number of attempts and this
number determines the simulation time. When you
enter N = 1000, our simulation time has changed
to 16 years. For the needs of our simulation we
have entered 600 attempts, the simulation time is
10 years.

Other input parameters for our simulation data
are MTTF (Mean Time to Failure) and MTTR
(Mean Time to Repair). It depends on our decision
to give the expected approximate time (in hours)
to failure or repairs. The MTTR parameter must
always be shorter because this notion rather means
repairs and maintenance of the system in order
to prevent disturbances, and therefore the time to
failure of MTTF is greater.

Parameters Tup and Tdn are vectors with com-
ponents of artificial history. Further, we enter the
three-zero-matrix, and the cycle is repeated by N
(number of times), where the numbers are gener-
ated by exponential random distribution based on
the data of MTTR and MTTF. The simulation
generates a random variable, and then places it in
a random variable (i). In the next step, the gener-
ated random variables are divided by each other
according to the formula and continue to the next
cycle in which another number is generates and
divides once again, and stores it in the other cell,
etc. Then calculates the amount of variables and
converts to the amount of years (simulation time).
In the final phase the listing of percentage express-
ing availability and non-availability of the system

The data of MTTF and MTTR express
time in hours to repairs or changing of system
components.

3.4 Simulation printout

After running the simulation we get the statement
in the language Matlab, which can be further used
for calculation of efficiency, economic profitability
and other parameters of AESS.

Printout of simulation results:

Simulation time (years): 10.095605307556992
Availability = 0.6562

Availability = 65.616020%

Unavailability = 0.3438

Unavailability = 34.383980%

We have introduced the facts which result in
expression of availability time AESS which is equal
to 65.6% of the total time of observation period.
Non availability AESS time is equal to 34.4% of
the total time period of observation. Simulation
results have showed that the disposal AESS hours



of operation is large, which requires from the oper-
ation management of AESS to seek compensation
for the system and hence additional costs.

4 CONCLUSIONS

Using a computer we can create simulations of
processes in management operation of AESS.
Before we proceed to the actual creation we need
to have enough knowledge about the investigated
processes and modelling and simulation. As the
basis we will consider knowledge and control of
the programming language we want to use to cre-
ate the simulation.

When creating simulations we start with crea-
tion of the algorithm that describes the model of
an examined process. It is important to establish
conditions under which a simulation will be run.

The advantage the use of computer simulation
in management operations of AESS are some ben-
efits that simulations offer. The price of a compu-
ter simulation is lower compared to the costs, for
example, of the practical experiment. So we can
also work with compression and expansion of
time, while in a real time system we cannot control
the time. Therefore, mathematical and computer
simulations should be used when introducing new
AESS in aviation.

We conducted a simulation operation of AESS
provided so that the total time of the reviewed
period was equal to 10,095 years. We set param-
eters of time to failure (MTTF) every 100 hours
and the time to repair (MTTR) every 50 hours and
at 600 times (N) - 10 years of the simulation time.
We came out with the following data on the avail-
ability and non-availability of a system.

Simulation results of operation AESS show that
AESS was able to operate for 65.6% of the total
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time of observation period. As a result of failures
and repairs AESS was out of service 34.4% of the
total observed time. From the above simulation
results, it is clear that the time of AESS elimina-
tion from the operation due to failures and repairs
is large, which requires from the management of
AESS in operation to seek compensation for the
system and hence additional costs.

REFERENCES

Cekan, P. et al. 2014. Human Factor in Aviation—Mod-
els Eliminating Errors. Kaunas University of Technol-
ogy Press Conference. Lithuania: 464-467.

Del Moral, P. 2013. Mean field simulation for Monte
Carlo integration. Chapman & Halll CRC Press: 626.

Gajdos, J. et al. 2014. The Use of Penalty Functions in
Logistics In: Our Sea, International Journal of Mari-
time Science and Technology. Vol. 61, no. 1-2 (2014),
p- 7-10.

Melnikova, L. et al. 2016. Building a training airport for
pilots. In: SGEM 2016. Sofia: STEF92 Technology
Ltd. Vol. 1-2-3. p. 109-116.

Sebescakova, I. et al. 2013. Maintaining Quality Manage-
ment System at the Faculty of Aeronautics, Technical
University in Kosice In: Exclusive e-journal, Economy
and Society and Environment. Vol. 1. p. 1-9.

Smith, C. 2014. Simulating confidence for the Ellison-
Glaeser Index In: Journal of Urban Economics: Vol.
81, p. 85-103.

Socha, V. 2016. Training of pilots using flight simula-
tor and its impact on piloting precision In: Transport
Means. Kansas University of Technology: 374-379.

Spall, J.C. 2003. Estimation, Simulation, and Control. In:
Introduction to Stochastic Search and Optimization.
John Wiley & Sons. p. 580-583.

Tobisova, A. & Pappova, E. 2014. Zaklady ekonomiky
leteckej dopravy. Kosice: TU v KoSiciach.

Vagner, J. & Jencova, E. 2014. Comparison of Radar
Simulator for Air Traffic Control In: Our Sea,
61(1-2): 351-35.



New Trends in Process Control and Production Management — Stofovd & Szaryszovd (Eds)
© 2018 Taylor & Francis Group, London, ISBN 978-1-138-05885-9

Development and trends in airlines business models

E. Endrizalova, M. Novak & I. Kamenikova

Faculty of Transportation Sciences, Czech Technical University in Prague, Prague, Czech Republic

ABSTRACT: Article describes innovations in business models driven by high competitive markets. It
unfolds the reasons behind Hybrid Business Model uprising and describes periods of air transportation
evolution which triggered changes in business models of air transport providers. It is focused on segment
structure and air transport demand changes. Article introduces transformation of business models on
case studies and outlines possible future predictions.

1 INTRODUCTION

Business activities in air transport were from the
beginning influenced by economic and political
situation. Natural development of this segment
started after deregulation of air transport, first in
United States and later in Europe. Airlines began
with adjusting their business models to market
conditions, where competition started to play
significant role. Endeavor to survive on market
brought low-cost business model to life. Next mile-
stone in business model development was set by
economic crisis which exhausted performance of
air transportation until 2009. In order to stay on
the market, especially in high competitive markets,
companies had to innovate their business models.
This article aims to describe the background and
details behind those changes.

2 WHAT IS A BUSINESS MODEL

Business model is often mentioned in relationship
with airlines. Services in this area must operate
in highly competitive neighborhood. In order to
survive in such word, it is needed to have mindful
and well tuned business model. ,,4 business model
is a mechanism for turning ideas into revenue at
reasonable cost.“ Baden-Fuller & Morgan (2010)
According to authors Demil & Lecoq (2010) con-
cept of business model is rather connected with
revenue and costs. Formation of airline’s business
model development is continuously driven by com-
petition and endeavor to remain on the market. In
business model definition we cannot miss out the
relation to competition strategy: ,,4 business model
is a system designed for competing in a specific mar-
ketplace.* Jones & Robinson (2012) Business model
of airlines is possible to defined as an essential part
of business strategy of company, basic template of
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Figure 1. Basics elements of airlines business model.

entrepreneur’s strategy oriented on economic value
generation. According to monitored development
in this sector and researched resources we consider
following pillars (Fig. 1) as core of business model
of an operating airlines:

3 DEVELOPMENT

In this section milestones in airline’s business
model development are described. In general fol-
lowing main branch change induction factors can
be defined:

— Political and economical background: deregu-
lation of air transport sector, alliances creation
(cooperation of airlines in providing customer
service).



— Effort to remain on the market: pricing revenue
management implementation to airlines, low-
cost model systems development, merging and
fusing of airlines and hybrid business model
creation.

— Evolution of demand after air transport.

Common for each of above factors it that need
for fast travel and transport of cargo across the
world always existed. Except two specific periods—
terrorist attacks in 2001 and consequences of crisis
in 2009—air transport demand curve is constantly
ascending.

3.1

Before deregulation of air transport there was no
business models in place—air transport has been
fully regulated and controlled by politics of each
country. Open economic contest and competi-
tion across the market practically did not existed.
After release of restricting rules, regular market
competition in air travel services providing started
to evolve. Economic benefits of free market are
available to everyone involved from customers to
companies.

Main milestone of air transport deregulation
was Airline Deregulation Act in USA (ADA), in
1978. Deregulation process was not coincidental. It
was preceded by strong voices about malfunction-
ing air market, which was unpleasant for travelers
as well as for airlines. The Travel Insider (2010).
Load Factor of flights was only 50%, but airline’s
offers were limited to either full tariff or only one
“slightly cheaper” tariff, such as “student fare” for
instance. On the other side, public perceived air
tariffs as unavailable and it was not clear, why fares
are so high, even when aircraft is half empty. Air-
line’s systems did not correctly work, did not react
to customer’s requests nor on demand (The Travel
Insider 2010).

Whole situation has been escalated by Arab Oil
Embargo in 1973, followed by high growth of fuel
prices, resulting in fare prices growth and decreas-
ing of travelers count and related revenue lost.
That was one of many reasons which contributed
to idea that aviation will better prosper on deregu-
lated market on its own.

Main purpose of ADA was to allow mutual
market competition between individual airlines.
The idea was based on experience from other mar-
ket segments—competition between companies
brings high efficiency, innovations and low prices
while keeping high service standards. Complete
free market entry was accomplished on 31st of
December 1981 Morris (2013).

System in Europe before deregulation was
impenetrable and fragmented. Ticket prices were

Deregulation
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subordinated to bilateral agreements between
states and airline market entry was strictly control-
led. Tariffs must have been agreed by both states
with TATA oversight. European deregulation was
adopted consecutively by accepting three deregu-
lation packages (1987, 1990 and 1992). Third
package replaced existing airlines with “European
community airlines” and as a core rule it was set
that European community airlines are allowed to
set prices for passengers as well as cargo and may
use any air way in EU without additional permis-
sions or approvals. Truly restriction-free access
to all air ways inside union for all scheduled and
charter flights began on 1th of April, 1997 (Eighth
freedom of the air).

Enhancements resulted from deregulation on
air transport markets allowed creation of air-
line business model itself. Business model as was
defined in the beginning of this paper could not
exist before deregulation. Air transport deregula-
tion resulted into era of strong competition. Main
national airlines started to compete with smaller
regional airlines and many companies, operat-
ing in one country had to spread abroad. Due to
restructuration, price battles and discount tarifts
have been popularized, which directly led to air
transport demand increase.

Air market release brought many companies
to bankruptcies, which were until than protected
and donated by individual governments. Some of
the companies has been acquired by stronger air-
lines. Impacts on passengers were very positive—
competitive markets pushed prices down and for
air transport it was huge improvement and signifi-
cant enhancement.

3.2 Revolutionary idea of low-cost

Profit for the customer brought the low-cost busi-
ness model. This concept was developed in USA in
seventies, later in nineties it evolved in Europe and
the rest of the world. Deregulation of air transport
allowed airlines to choose its own pricing strat-
egy. Competitive environment allowed creation
of low-cost operation offering cheaper and thus
more available tariff which requires certain pre-
requisity: maximal cost descrease while following
defined operation concept. Very first successfully
operated low-cost air transport model belongs to
Southwest Airlines. Company began to offer cheap
tickets on frequent short haul flights (1971). In
first two years the company struggled with finance
issues and negative numbers. In 1973 it’s popular-
ity increased hand in hand with its performance.
Today it belongs to one of the biggest airlines.
Case study 1: Business model of Southwest
Airlines (Texas, USA) was changed in November
2007. Thanks to high competition, Southwest



Airlines management decided to left behind the
motto “One size fits all” which was in place for
many decades and created new product: “Busi-
ness select”. Business customers obtain benefits,
such as more credit with loyalty program or wel-
come drink on board. Those steps differentiate
Southwest airlines from typical low-cost company,
because loyalty program as well as wide business
products portfolio is characteristic sign of network
airlines. Other sign of Southwest model change is
operation on international flights (since July 2014).
Southwest claims: “After five years of intense work
on five strategic initiatives, 2015 was the first full
year to demonstrate results: record traffic, record
revenues, record profits. Southwest boosted its
available seat miles (capacity) 43 percent since
2010, driven by the acquisition of AirTran in 20117
Southwest (2016).

3.3 Alliances

One of the characteristic of business model of full
service airlines is cooperation. At the end of sev-
enties, during liberalization of air transport, head
of CAB (now nonexistent agency) introduced new
politics so called Encirclement Strategy. Levine
(1979) Through this politics international strat-
egy of United States was able to set more liberal
conditions with smaller European countries. This
improvement in worldwide market liberalization
led to creation of global alliances between airlines.
The reason behind is to share capacities on flights
of cooperative companies. Reservation and book-
ing systems are shared as well. Frequent Flyer pro-
gram is common. Such cooperation brings wider
offering to passengers. Cooperation of network
airlines causes performance increase of coopera-
tive members.

Alliance cooperation is not typical for low-
cost airlines, but new information from February
2017 indicates new trend in shaping of business
model of low-cost airlines: The Telegraph reports
that a group of Europe’s largest budget airlines—
EasylJet, Norwegian and Ryanair have been toying
with the idea of forming their own low-cost alli-
ance, which could pose a major threat to the busi-
ness of full-service carriers like British Airways and
Emirates. The Telegraph (2017) “The collaboration
would be a momentous U-turn for the rival airlines,
usually fighting for business in an increasingly com-
petitive marketplace.” (The Telegraph 2017).

3.4 Bankruptcies and mergers

Personal air transport went through various
bankruptcies and mergers. USA: US Airways
announced bankruptcy in 2002 and came back to
market in 2005 after merge with America West.
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Delta Airlines and Northwest Airlines declared
bankruptcy at the same day and in 2009 they
merged to avoid liquidation and now continue
as Delta Airlines. Another big juncture occurred
in 2010 between United Airlines and Continen-
tal Airlines now operating under common name
United Airlines. To important fusions belongs also
successful merge of Southwest Airlines with four
smaller airlines between years 1985 and 2011 which
shifted Southwest Airlines to top four major car-
riers in United States. At the turn of the century
around 10 another American carrier got bank-
rupted or merged.

In Europe British Caledonian, Laker Skytrain,
Sabena, Swissair, Olympic, Malev and Spanair
went bankrupt. British airline British Airways
and Spanish airline Iberia signed fusion in 2010.
Air France and KLM agreed on 784 million euro
fusion: Air France took over smaller KLM in 2003.
British Airways and Spanish Iberia fused in 2010.
Fusion is step to avoid bankruptcy and obtain
stronger market position, which can be marked
as competitive strategy of airlines connected with
new company business model raised from two sin-
gle operating companies.

3.5 Price war and revenue management

Pricing is one of main parts of airline business
model. Price war first started on short haul flights
which are strategic targets of low-cost airlines. On
short haul flights is not easy for network provider
to find optimal price versus cost coverage not only
because of low-cost competition but also other
types of transportation. Network carrier must
keep short haul flights in order to keep network
character and to keep share of transfer passengers.
Lufthansa solved short haul flights problem with
its subsidiary company Germanwings. Transfer of
short haul flights to Germanwings came into being
during spring 2013 and autumn 2014.

Airline’s finance management, similar to other
enterprise businesses, is based on its sales strategy
which is specifically important in high competi-
tive markets. Economic performance of airline is
directly influenced by demand change factors
knowledge, market segmentation, segment’s
demand elasticity and presumptions of expecta-
tions of passengers which already bought the ticket.
Airline which in detail monitors those elements
converts data into strategic decisions: expands
tarift groups to effectively react on demand elas-
ticity change for various income groups or to
reflect price politics of its competition and mar-
ket condition changes. Carrier’s system revenue
management has been created to set optimal tariff
structures. Revenue management has been set up
in USA as a reaction of network airlines to their



low-cost competition. Efforts to fill in the free
capacities with price sensitive passengers was first
time applied by the American Airlines. Today rev-
enue management is used by every airline in the
world. It is system which ensures to offer optimal
ticket price structure based on the historical data
from the reservation system to achieve highest
possible revenue. Of course not only the price but
also service quality, line connections, arrival times
and other factors plays role in travel choice. Wide
proposition is amplified with multiple distribu-
tion channels. The tickets can be purchased online
directly from the airline using its own Computer
Reservation System (CRS) or trough Online Travel
Agency (OTA). In the distribution chain Global
Distribution Systems (GDS) and online Meta
Searches can be found. The simple schema based
on diploma research Eiselt (2015) is presented on
Figure 2. In tourism each distributor has its own
price. The distribution chain cost is dependent on
its length and number of levels. Multiple subjects
and broad proposition may cause confusing and
difficult selection for customer.

For the low-cost airline is typical direct sale
through its own website, which naturally eliminates
middle man provisions. This fact opens question,
if creation of own OTA and CRS for the low-cost
airline alliance will become new factor of upcom-
ing hybridization in air segment. The low-cost
alliance can have its united alliance CRS or com-
mon OTA which simplify choice and shopping for
customers.

Pricing and revenue management and nowa-
days widely supported by various sophisticated
software customized for sales in the air transport
sector. For example airRM and airRMexpress of
Revenue Management Systems Inc. (customers:
Blue Air, Germania, Ryanair, Air Asia, Meridiana
and others) was developed for small and middle
size businesses. Except standard outputs such as
forecasting and optimization it may be expanded
adding extra modules for managing and directing
revenues and capacities.

Another company providing revenue man-
agement software systems for airlines is PROS
Holdings based in Houston (Texas). Its flagship
product Origin and Destination Revenue Manage-
ment oversight specific situation on single line for

| Airline |—| CRS own web side H Passenger

‘ Airline H GDS H OTA H Passenger

| Airline H GDS I—I OTA l—l Meta-search H Passenger |

Figure 2. Possibilities of online distribution chain used
in air transport.

180 days before take-off and evaluates and sug-
gests optimal ticket price. Final decision about
price lays on human operator which also takes
actual ticket price development into account.
PROS O&D Network Hybrid Optimizer is used for
example by Lufthansa, Austrian Airlines, British
Airways and Air France-KLM. In 2009 company
CSA (the Czech republic) started to use product
Origin & Destination. “System is setting ticket
prices for each segment individually but at the same
time it works more plastic according to demand on
the whole network. Moving free capacity is done
very effectively—the system increases the likelihood
of sales of free seat. It can separately conduct point-
to-point air ticket price creation for local market as
well as on other markets using network with transfer
in Prague”. Toma$ Holan (2009). To implement
this system Czech Airlines invested about 1,9 mil-
lion EUR and expected about 250-300 000 new
customers (2009).

3.6 Hybrid

From the beginning of 2008 after financial crisis
which significantly impacted transport perform-
ance, airlines has been forced to adjust their busi-
ness models to market situation. Many carriers
struggled with their finance situation which forced
them to change their business models. Standard
network carriers started to offer new products,
reorganizing and rationalizing operations and cut
down costs. Low-cost airlines started to operate on
market segments, which was before privileged to
network carriers only. Business model which before
allowed low-cost airlines to reach on 50% of costs
of network carrier was not available anymore. This
way so called hybrid airlines have emerged. Hybrid
carrier business model is combination of cost sav-
ing strategy, product proposition, flexibility and
wider airway structure Sabre (2010).

Case study 2: Air Berlin on the beginning of
its exstence operated charter flights. In nineties it
began to offer point-to-point based on low-cost
model and operate flights from many secondary
airports near big cities. Based on this concept it
attracted business travelers as well. Period between
2006 and 2010 was characterized by fusions and
acquisitions (for example Niki, LTU, Belair, TUI-
fly). Thanks to mentioned operations, carrier was
able to increase traffic by 45% and in 2010 trans-
ported 35 million passengers. Final phase of Air
Berlin change was its entrance to global alliance
OneWorld in 2012. Air Berlin also changed its tar-
iff structure. “Since the beginning of its hybridiza-
tion process in 2006 where the airline had identified
itself as a “low-cost with frills”, Air Berlin has reg-
istered almost continuous operating losses and a net
loss in six out of the ten years. Air Berlin has faced
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is the continuous necessity to attract new demand
to cover the extra costs of the added frills while
being unable to generate significant savings” Corbo
(2012).

4 FUTURE

What will be the next business model develop-
ment direction? Most probably we will witness
further hybridization and efforts to cost cutting
way searching. High density of competition on
the market will not allow stable adaptation to eve-
rybody. Low-cost alliances will be the key play-
ers and biggest competitors for network carriers.
Customers will experience financial benefits at the
expense of fading differences of low-cost and full
service airlines and reduction of distribution chain
subjects, which eliminates choice ambiguity. The
main future hypotheses:

— New low-cost alliance,

— Common CRS or OTA,

— Marketing strategies—clear and simple identifi-
cation of carriers,

— The transition from the lowest price to the fair
price,

— Effort of network airlines to shorten the distri-
bution chain,

— Clear ticket price break down for passengers.

5 CONCLUSION

In this article are named the main parts witch cre-
ate the airlines business models. A further section
describes the development of this area—main
branch change induction factors: deregulation of
air transport industry, low-cost business model,
alliances of airlines, their pricing and distribution
chain, mergers as one of changes and formation of
hybrid business model. As shows the Case study
2, transition to the hybrid business model is not
guarantee of yield growth.

We think, that the continuing hybridization will
have resulted in unclear identification of airlines
business model. In the article are some options
that could in the near future in development occur.
Competitive struggle will bring the new used
term—fair price.
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Verbal expressions of mental imbalance among air traffic controllers
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ABSTRACT: The article discusses an environment and lifestyle impact on activities of air traffic
controllers (ATC), the possibilities to observe their performance and focuses on their verbal expressions
during work activities. The results of air traffic controllers’ verbal communication gained and evaluated,
recorded in air traffic procedural and radar control training, point to a possible relationship between stress,
fatigue, limited ability to perform a controlling activity on one side and verbal expression characterized
by variations in the rate, volume, colour or delay responses to impulses on the other. The discovery of
this dependence opens up the possibilities to look at a hypothetical solution of non-invasive, non-contact
observing their skills and limitations in direct activities by monitoring their main working tool-—own

voice.

1 INTRODUCTION

It is generally known that air traffic control is one
of the most stressful professions. The actual con-
trol is not a fundamental problem. In fact, several
circumstances which grow in power and affect the
controllers so that the stress has an acceptable
form and more positive influence. This period is
referred to as the first period of appropriate load,
but there are already the basic signs of stress, espe-
cially in external manifestations. The second load
phase is already regular or irregular accumulation
of problems, with the lack of time for their solu-
tions, and the possible relaxation of the body will
be shortened (Antosko et al. 2014, 2015).

Most often it is a combination of problems with
ensuring of separation between the operation and
communications and, of course, in this period of
stress already receiving wrong decisions, especially
in priority of link connectinuity and order of flow
and safety solutions. This period is not yet known
to be critical, because, on average, occurs only a
few times per working cycle, followed by enough
time for regeneration. There may however, occur
partly incorrect operations, which result in their
accumulation and delays may increase and disrupt
the order of flow, and in extreme cases, there could
also be potential security violation. In this case,
the controller could cause a higher risk. Despite
regular medical examinations and various tests for
resistance to stress each individuality deals with
their own lives and problems. Moreover, all the
tests (Cekan et al. 2014) are based on the average
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values, but non-controlled home environment has
an unforeseen development, and thus the impact.
Then, controllers very easy get into an internal
conflict or is not able to perform the activities
and come to work with the concerns and often
have such high stress, that controlling dangerous
for them becomes and the surrounding. This is
already the maximum stress limit that is dangerous
for the human health, even life-threatening with
heart attack threatening or unexpected stroke. It
is necessary to talk about what stress can actually
cause to a person and to point to possible, e.g. for a
head of a shift, perceptible changes in attitude and
behaviour of the controller, and thus prevent the
final phase. (Socha et al. 2014).

Stress causes the body alert reaction, which
activates the brain, endocrine glands, nervous and
immune systems. The result is the increased blood
supply to skeletal muscles needed for an attack or
escape reaction. The circulation of blood volume
increases, there is an increase in heart rate and
energy releases. Stress is an awkward situation for
the body because it gets it from equilibrium to dis-
equilibrium condition, so it involves all the body
mechanisms and reacts somehow to “survive” in
stressful situations (Szabo & Sidor 2014).

For example, if a person is frequently exposed
to pressure hypertension stress over time the per-
sistent hypertension occurs. If, due to stress, bile
flows poorly for a long time, they will form gall-
stones and so on. The very chronic stress weak-
ens the immune system and people are sick more
often. Stress can completely paralyze a person and



limit their performance comparing to activities in
a peaceful state. Observable signs of stress can be
divided into three basic groups.

2 PHYSICAL SYMPTOMS OF STRESS
GETTING STARTED

2.1

Stress and excitement in most people cause a sud-
den increase in blood pressure when the pressure
is “shot” to high values. Frequent acute increasing
of pressure during stress is felt by people who are
already taking antihypertensive drugs which keep
the pressure under control most of the time, but
nevertheless it suddenly increases under stress.

Situation hypertension

2.2 A weakened immune system

Stressful situations can trigger spasms in the gall
duct, resulting in gall bladder pain and stinging
below the right costal margin. The gall can not
freely leave the gall bladder, which causes over-
pressure in it. This symptom of stress particularly
troubles people with choleric nature and ones sus-
ceptible to the formation of gallstones.

2.3 Muscle spasms and pain in the lower limbs

During stress the exchange of magnesia and cal-
cium ions occurs in the muscles causing a spasm of
skeletal muscle, as in the legs. In the aftermath of
the stress the spasm releases and pain appears.

2.4 Frequent urination

The spasm in the bladder causes frequent urge
to urinate several hours prior to the situation
which is the reason for stress (e.g. test, public
appearance ...).

3 PSYCHOLOGICAL SYMPTOMS
OF STRESS

During stress most people manifest irritability,
nervousness, restlessness, inability to delegate
tasks. Later it gets sometimes to utter depression
and apathy, a form of stress when the body is not
able to respond and defend to negative stimulus.

3.1

Anxiety is a negative emotional state that results
from the various vulnerable situations, but also
in uncertainty or failure. It may also be one of
the responses to stressful situations. The psyche
is expressed in various concerns and fears that

Anxiety
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the body maintained for relatively long time in
the aftermath of stressful situations. It can cause
insomnia, as people are anxious and stressed out
at night when it’s quiet; all the duties urge them
and cannot sleep.

3.2 Panic

This is a serious condition that often occurs in
stressful situations and manifests a disordered
human behaviour as a result of disturbance of
mental equilibrium. People in panic do not real-
istically assess the situation and are a subject to
external influences. The stress is a condition that
induces emotional lability, man is more sensitive
and therefore can response to the bad news or
stress irritably, with apathy, and panic—“What to
do now, how to handle it.”

3.3 Stage fright

Stage fright is uncomfortable tension that occurs
before an expected event as a public performance,
exam or presentation. This is reflected especially by
palpitations, pallor, tight throat feelings, fainting.

4 OTHER SYMPTOMS

— Clutching diarrheal and abdominal pain—
caused by a spasm in the abdomen.

Palpitations and/or arrhythmia.

Pain and tightness of the sternum.

Bloating, loss of appetite.

Muscle tension in the neck and low back associ-
ated with the pain.

Persistent headaches that often start at the nape
and spread on top of the head and face.
Discomfort in the neck (bump).

Difficulty concentrating on one point vision,
double vision.

Rash on the face.

Decreasing sexual desire, impotence, frigidity.
Changes in the menstrual cycle.

Sharp and pronounced mood swings.

Excessive tiredness.

Inattention, difficulty concentrating.

Irritability, anxiety.

Feeling tired in the morning after waking up.
Increased consumption of alcohol, cigarettes or
drugs.

So far we have mentioned only stressful environ-
ment and its basic levels. Other factors have been
less discussed as their overall effect is similar or
even identical. It is not necessary to speak about
the substances causing dependence, it is a special
case discussed in a number of areas where the
impact is always the same—complete degradation



of the individual. We must not forget the com-
mon condition which can be generally described
as psychologically uncomfortable where we can
include completely normal states of a body such
as a fatigue, home, family and financial situation,
starting disease, a woman’s period.... All of these
conditions have a direct or indirect impact on per-
formance and stress resistance.

Normal, healthy fatigue that occurs after a men-
tal or physical activity and through which the body
makes it clear that we need to regenerate, will dis-
appear (if appropriate rest) within hours. Unless
fatigue persists (days, weeks, and months) may
be the cause of poor lifestyle (stress, stress, bore-
dom, poor diet ...) or a previous illness. Another
alternative is one of the diseases of modern
times—chronic fatigue syndrome (Chronic Fatigue
Syndrome—CFS).

Frequent excesses that lead to fatigue, discom-
fort and loss of overall fitness also include, inter
alia, the required working conditions for control-
lers and the resulting limitations (Szabo & Sidor
2014):

— Lack of liquid. Most people drink until the feel-
ing of thirst, so with some degree of dehydration
which causes fatigue.

Poor nutrition. Fatigue, often the result of
overeating, is falling on the entire body and
complicates the administration of oxygen. The
problem is, of course, a diet and lack of nutri-
ents. There is a warning for lovers that coffee
and regular coffee consumption can lead to a
feeling of permanent fatigue.

Unpleasant environment. Poorly ventilated, noisy,
uncomfortable and unsightly areas contribute to
fatigue significantly. There is evidence that the
dark interiors of most people literally suffocate
and unkept environment literally robs the energy
and encourages depressed mood. A good alter-
native, however, are neither ultra-modern rooms
with lots of shiny glass and metal whose reflec-
tions constantly “emphasis” on human senses
and evoke the feeling of exhaustion.

Lack of physical activity. The lack of movement
complicates the blood circulation and excretion
of waste products from the body, resulting in
“unidentified” fatigue.

Medications. Frequently and arbitrary use of
medicines can make you feel very tired. This
is one reason why doctors are reluctant to use
drugs—have can see too often what such a
“menu” can cause.

Monitoring of radar information. It is actually a
source of information and can indicate almost
by 90% that it is the same as TV. To watch tel-
evision, a source of information and relaxation,
where just 10% of those are dedicated to relax,
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is literally “a vacuum cleaner of energy”. When
people with persistent symptoms of fatigue were
given strict prohibition of “television culture”
they visibly regenerated within three weeks, but
it is not possible to do with controllers.
Stereotype and boredom. The boring daily pro-
gram, the amount of duties, lack of free time
and hobbies, rush and constant waste of energy
leads to a feeling of emptiness, “burnout” and
constant fatigue which is,, according to experts,
“spreading like a plague” ....

If, after a rigorous lifestyle modification, the
feeling of permanent fatigue has not been lost, it
may be a chronic fatigue syndrome which belongs
to the so-called diseases of the 20th century. This
group of diseases includes more syndrome sen-
sitivity to chemicals (particularly polluting sub-
stances); syndrome of sick buildings (i.e., response
of the body to a dry, overheating air conditioning,
fungi ...), and fibromyalgia (muscle aches and
stiffness, headache, chest pain, sleeping troubles).

The Chronic Fatigue Syndrome is quite difficult
to diagnose and treat: it is sometimes more or less
bearable and some patients are completely cured
and sometimes patients move between relative
health of the period of the disease, and at other
times there is a gradual deterioration, up in perma-
nent disability.

The stress is known factor which weakens the
immune system and increases the susceptibility to
various diseases—physical and emotional stress
often precedes or appears right at the beginning of
morbid fatigue and causes a vicious circle between
fatigue and stress.

The most common symptoms of chronic fatigue
syndrome (CFS) are (Vagner & Jencova 2014):

— Permanent fatigue that lasts more than six
months;

— Increasing body temperature after physical or
mental stress;

— Muscle pain;

— Long-term pain in the neck node enlargement
and tenderness;

— Headache, especially in forehead;

— Swelling and joint pain;

— Photophobia, and visual disturbances, distract-
ibility, depression, sleep disturbances;

— Weakened ability to remember;

— Tension, restlessness, irritability, anxiety.

5 VERBAL COMMUNICATION IN
OCCUPATIONAL ACTIVITY FOR AIR
TRAFFIC CONTROLLERS

The previous descriptions of symptoms and the
resultant danger for a body make clear that none



of the above in air traffic controlling, can be under-
estimated or downplayed even partly. Therefore
the fundamental question how to ensure preven-
tion has also been raised, as treatment solutions
have been already mentioned. How to monitor the
performance of the controllers during their work
without causing any physical or other restrictions
or partial reduction in their already limited com-
fort as affixed to the instrument, regular testing of
body fluids, or other unpopular measures? In this
case it is necessary to have a look into the work-
ing environment of a controller and focus on what
exists within the natural environment and thus the
controller’s routine work. This element, in which
signs of stress, fatigue, or other psychological dis-
comfort or imbalance are shown, is the voice which
is actually one of the main working tools of the
controllers who have to work with it willingly or
not. It is therefore probably the most advanta-
geous solution to focus on the controller’s speech
in the normal communication and comparison of
the voice sample in the same situation. There is, in
fact, one of the advantages and it is overwritten
phraseology and some standard phrases for each
specific workplace which may constitute just such
a sample. Where to find options for comparison?
Already in everyday life the change of voice of a
particular person in different life situations can
be noticed and thus the whole verbal expression.
It is possible to observe anger in voice—increas-
ing volume of speech; lack of communication with
the other side—bored curt response in the lower
level voice; fatigue—extending call to voice tone
changes; stress, lack of time or disagreement with
the other side—the acceleration of expression ...
and so on. Of course, there is also the particular
combination of these symptoms. Similar symp-
toms in specifically and regularly recurring situa-
tions can be investigated with controllers, but what
is essential, the predetermined expressions can be
expected and to measure them is much easier than
in a general conversation, so possible solutions
directly arise (Vittek et al. 2016).

As a part of students’ reactions during practi-
cal training in procedural and radar air traffic con-
trol in the period from 2010 with a sample of 1595
records it was possible to create a simple table,
which confirms the hypothesis of a possible meas-
urement of speech. Of course, student’s readiness
for an exercise also plays a role for, but because of
the continuity of training, the imbalance is neg-
ligible. Monitored signs considering the absence
of measuring devices were partly of instructor’s
subjective character and, therefore, the record of
only “yes or no” questions and any ambiguity were
taken as a natural state i.e. without recording. The
current student’s mental state was assessed in an
interview before the exercise. The instructor during

Table 1. Legend.

Monitored signs abbreviation

Exercise done with results marked as OK
Increasing of voice intensity marked as up
Got lost marked as 0
By using any words (crutch) marked as HLP
Yawning marked as Oou
Talking quieter than usual marked as LOW
Accelerating the speech marked as SPD
Started to get out breath during the AIR
communication marked as
Varied voice tune marked as WAV
Slow response to the stimulus marked as ™
Confirmed fatigue before the exercise marked as FTG
Evident stress marked as ST

[0k [up
OK [ 1389 [46

Exercise done with results marked as

Increasing of voice intensity marked as UP
Got lost marked as 0
By using any words (crutch) marked as HLP
Yawning marked as (0)0]
Talking quieter than usual marked as LOW
Accelerating the speech marked as SPD
Started to get out breath during the communication AIR
marked as
Varied voice tune marked as WAV
Slow response to the stimulus marked as ™
Confirmed fatigue before the exercise marked as FTG
Evident stress marked as ST
Figure 1. Observed student’s responses to the load

during training.
Source: Own processing.

the exercise enrolled, in addition to evaluating, the
assessment of individual areas and a verbal lan-
guage with the state of student’s assignment.

6 CONCLUSION

Based on the real facts it is expected that the
research will expend up to confirming the hypoth-
esis using more precise measurement devices. The
possible recordings and measurements by inva-
sive procedures such as a subsequent check of the



heartbeat in artificially induced stress conditions
and the fatigue situation regime within several
independent groups are expected. The confir-
mation and follow up testing will help find the
optimal use of either the software application
validating verbal speech based on a comparison
of samples and subsequent way of alerting the
head of the work shift to a possible increase in
uncomfortable controller’s environment and to
ensure the follow-up measures to such advance so
that the controller would not get in a longer-term
exposure to stress and failure to cope with situa-
tions or to provide other adequate situations with
the same result.
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ABSTRACT: The article describes some methods, procedures and styles of airport logistics management
appropriate for the international airports of Slovak republic. They are described in several categories that
can be broken down to simple questions. Who controls? Who are decision makers in airport logistics
management (single person makes the decision, team decision, collective decision)? By what means the
control is carried out? Which are predo minantmeans ofcontrol? Means that are, or should be, applied
more extensively than others (material means, conceptual means, organizational means, informational
means and ideological means). According to what is management carried out? Which are various types
(by objectives, by models, by occasion, by decision, by function, by project, by rules), forms and styles
of management? What practices do we distinguish by the nature, priorities and orientation (preventive
management, corrective management, intensive management, process-based management, expansive
management, conceptual management, strategic and tactical control, operational management)?

1 INTRODUCTION There are many ways “by which to control”, but
we only deal with those considered to be suitable
Man is the most important and indispensable com-  for airports, such as: command, plan, act, penalty,
ponent of the management process. During this  balance, motivation, participation, innovation,
process the ongoing sub-set of management activi-  decentralization, delegation, communication and
ties take place. in our case, management of airport  democratization. Managing by:
logistics is just an empty notion by which the action
cannot be named without people. it explicitly fol-
lows that the process of management is the one of
socio-technical and informatics nature. Thorough
in-depth research and analysis of airport logistics
management processes, we can say that the indi-
vidual management varies according to: who man-
ages? — analysis is concerned with the management;
by what ? — focus is on the predominant means of
control; according to what? — examined is the form
of management; nature of management? — inter-
est lies on priorities of management orientation;
way of management? — discussed is the method of
management (Ferenc et al. 2013).

a. Orders—is usually associated with the prescrip-
tive ways of governance. Initiative is bound even
in those cases where it is demanded. Issuing
orders is justified for risk management proc-
esses in situations of threats, but even in cases,
when by participatory way, it was agreed on a
desirable conduct of individuals or groups or
organizational units. The large number of issued
commands reduces their importance and effec-
tiveness. On the positive side, an order, if subject
to conditions and clearly formulated, compact
and of robust guidance enables rapid control of
subjects. Negative aspect is that the staff of the
managed unit is not involved in the management
and decision-making because management by

2 MANAGEMENT MEANS OF CONTROL commands is mostly directive. Control by com-
mand necessitates well-defined channels of com-
Apart from a wide range of material means, this munication through which orders are sent from
group also involves a set of conceptual, organi- the commanding to the performing part.
zational, informational and ideological means. b. Plan—is based on a plan. This method of con-
We selected only those, the application of which trol is equally concerned with national eco-
should have a higher frequency, or those which nomic and corporate level management team.
have been extensively applied (Sebo 2007). The more severe is the administration, the
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more directive is the plan. Plans for the user are
meant to highlight what, when and how to do.
The style of management by plan as a support
tool has many advantages with regard to the
systematic building of management guidance,
as well as the management entity deductible
tasks.

. Regulations—a lot of management entities
act by issuing regulations and their control
activity is concentrated only on whether the
regulation complies or fails to comply, even
without regard to the favorable or adverse
effects based on its compliance.

. Sanctions—managing an object is based on dif-
ferent sanctions if it does not perform certain
functions and tasks or behave according to the
vision of management entity. Nowadays, when
it comes to individuals, dominant sanctions
are the financial penalty, loss of freedom for a
certain period, loss of property or functional
status.

. Balance—the company needs for its proper
operation and management by balance, which
is bound to the maximum possibilities, abilities,
while the rules are based on the economics of
shortage. The management entity is required
to promote and perfect balancing knowing the
importance of the outcomes to be expected. The
application of this method should not be used
for power-based directive management actions.
The elaboration of the balance by the computer
enables the manager almost continuous view of
the financial balance or imbalance of the com-
pany managed.

Motivation—the essence of motivation lies in
the fact that management uses all the available
ideas that drives to such behavior, as a necessary
aspect of proper operation and behavior of the
object. Thus, company management is specifi-
cally focused on the human element of manage-
ment, using primarily knowledge of psychology
and social psychology.

. Participation—interprets the participation of
those who are managed in the management proc-
ess. It indicates that the subordinate employee
participates in the management process per-
formed by the manager for region management.
. Innovation—is a way of managing by the con-
stant change of management, which becomes
the most stable feature of the business. The
changes are becoming more violent in nature,
that is, they are bound to risky opportunities,
while others temporarily stagnate. The identical
time phase leads to a situation where manage-
ment process takes place in a highly turbulent
environment.

i. Decentralization of decision-making—is about

breaking down authority and responsibility
from central to lower organizational lev-

132

els. Decentralization raises the level of self-
management of its organizational units as well.

j. Delegation—is widely applied in the manage-
ment and decentralization when the managing
subject authorizes the object of management,
or any component in the management activi-
ties, decision making, but also in areas that it
previously performed itself. The advantage con-
sists in speeding up the authorization process,
which is directly associated with management
participation.

k. Democratization—takes full advantage of
participation, motivation, delegation, decen-
tralization and management innovation.
Democratization is a way of management,
which is the basis of modeling the atmosphere
of mutual trust, cooperation and understanding.

1. Communication—is occasionally characterized
as a process of communication of information,
reports, data, or as a process of balancing the
level of information. They are all about giving
emphasis to the following characteristics of
management by communication:

— Freedom of information with respect to the
subject and object of management; subject,
object of management and environment;
object of management and environment;

— Information rate, timeliness of information,
reporting true information content, main-
taining a high substantiated information
dynamics.

3 TYPES OF MANAGEMENT

Classification of this group brings us to some ways
of management, which naturally are bound to the
appropriate style of management. From among
a large number, we selected only those which fol-
low the direct line and provide answer to the
question—management by what? The methods for
airport logistics management are based on: objec-
tive, design, opportunities, decisions, functions, and
project rules. If there are correctly and appropriately
defined goals of the firm as a whole, it is possible to
derive the goal of lower organizational structures
and thus gradually continue downwards as low as
to the level of the individuals (Liptak 1991).
Types of Management, by:

— Objectives enables building a basis for live and
constructive development of individuals and
groups, or development of motivation, partici-
pation in management, improving the ranking
of individuals, groups, departments and increas-
ing fairness of pay. The disadvantage is in the
high intensity, long duration of implementation,
administrative burden. There are computers,
labor intensive, rigorous continual care about the



formation, improvement and application of this
method. Management by objectives must stand
for long periods and may not be disposable.
Models are one of the oldest and most com-
monly used forms of governance. Manager
observes, examines, and evaluates the manage-
ment of others, taking them from those parts
of their lifestyle that are important to him, or
admires and emulates practices in the manage-
ment process observed from the others.
Occasion—this management seeks market oppor-
tunities and its importance is growing directly in
the fluctuating markets. It is referred to in many
cases as a method of management with flexible
targets. This way they are managed for objectives
to be achieved by the object of direction.
Decision—this includes the administration of
those cases where, after a decision it is neces-
sary to follow with direct management activities.
At this point, managers need to systematically
or accidentally, intentionally or unintentionally
choose means and the method for the purpose
of implementing a decision. Management by
decision making process is related to other activ-
ities, making it a line between the partial control
activities and the application of these methods.
Function—emphasizes the nature of the posi-
tion held and is based on the choice of man-
agement methods, their group, association or
combination. Many management methods can
be used in any case and require only some modi-
fications that are related to assigned functions.
Project—as a matter of fact, it is the modi-
fied form of management by objectives. It is the
method based on network planning, continued
extension of its sphere of influence to other reli-
able method, such as present-day expert systems,
as well as human behavior, the way of harmony
of people in complex social systems with multi-
disciplinary and multi-professional foci. This way
of management can be rated among large and
extensive ones.

Rules—there is an impressive amount of rules
to become effective, efficient, successful, entrepre-
neurial, innovative, but there are also lots of other
management methods. Of course, the universal
rules of administrative procedures should be sup-
plemented by specific rules, as the management of
human activity.

4 APPLICATION OF THE METHOD
OF MANAGEMENT

The classification group (Table 1.) gives emphasis
on the methodological essence of how to manage,
whereby emphasizing the subject’s cooperation
with its immediate surroundings in the manage-
ment process. Airport logistic can be controlled:
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Table 1. Application of the method of airport logistic
management.

Exactly This recognizes only exact methods
of management, and is basedon
mathematics, use of computer
technology, modeling and design
methods for solving management
problems. It emphasizes the use
and application of precise methods
of management wherever possible,
reasonably, helping to successfully
manage the process of management

Such management is based on seeking
new ways and methods of solving
problems of management. It
combines empirical, intuitive and
exact knowledge and methodologies

Characterized by thoughtful, variable
management, it is boundto situations
and opportunities not to stereotypes
or routine. The term to manage
dynamically is understood as
orientation onto the future, striving
for continuous maintenance of the
dynamics of events

Synergy means to compose a new
unusual ways of cooperation and
interaction of a partnership. Joint
venture is just one of the branches
of the methodology set. This control
makes it necessary to combine
various dynamics and conceptually
oriented styles

One of the promising methods of
management. It is also linked with
managements based on team,
participatory and other forms.

The management entity, when
performing management,

consults with advisors who

are they colleagues, or defined
advisory boards of various external
organizations

Heuristic

Dynamically

Synergy

Consultation

exactly, heuristically, dynamically, synergistically
and by consultancy (Petruf et al. 2015).

Proposal for airport logistics management—it
is impossible to find or choose only one way of
management and expect that it will comply with all
requirements and will bring us one hundred per-
cent satisfaction (Gajdos et al. 2014).

As there is no such method, no airport can
earn enormous profit, satisfy employees and have
no problems. The methods and styles of manage-
ment must be continuously innovated, improved,
developed, and made more flexible, because only
in this way one can achieve success at airports,
but also other businesses in the face of competi-
tion. Awareness of the specificity and uniqueness
of each case is leading to its identification and



diagnosis of “customizing to one’s own require-
ments” (Husakova & Marasova 2012).

5 CONCLUSION

When analyzing and identifying a certain method
and style of management for airport logistics in
real life, we realize that they are not found in pure
forms, forming complex connections with features
typical to concrete cases. Such connection must be
assessed separately with regard to the particularity
of each case, in which it is applied. Management
is and must remain multifaceted; otherwise it
becomes valid only for a tiny category of objects.
Of the relatively large number of methods,
styles, types, means and forms of managements,
this paper describes only those that would be
appropriate and promising to manage logistics at
the airport. (Ferenc et al. 2013).
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ABSTRACT: Agriculture in Slovakia has a long-lasting tradition. Although the subjects usually pros-
per with high sales, business in agriculture is significantly influenced by external factors, in particular the
foreign competition. In order to fulfil its objectives, the subject not only needs to collect and evaluate the
information, but also to put the controlling in praxis. The aim of the paper was to investigate the sales of
agricultural subjects in Slovakia and to analyze the chosen indicators of cost controlling. In the paper, we
used method of analysis of chosen indicators during the years 2007 to 2015. Based on the evaluation of
the analysis results, it was stated that while increasing the number of employees, the subjects could con-
tribute to the increase of employment in Slovakia; they would not be entirely dependent on the govern-
ment subsidies and at the same time they could contribute to the increase of food sovereignty in Slovakia.

1 INTRODUCTION 2 MATERIAL AND METHOD

While in the past more than 17% of the popu-  The aim of the paper was to highlight the impor-
lation of Slovakia worked in agriculture, nowa-  tance of the use of controlling in agribusiness. In
days it is only 4% of the total employment rate  the paper we examined the chosen indicators of
in Slovakia. The situation is similar also with  sales controlling and cost controlling. The first cri-
farming businesses, which have been ceasing to  terion to achieve the objective was to compare the
exist after 1990. Their revenues from sales are  influence of subsidies on achieved sales. Another
gradually decreasing as a result of the import criterion was to compare the effect of costs on
of cheap and poor quality food. Therefore, the the sales; we specifically compared the interan-
managers are being forced to constantly moni- nual indicator of cost-effectiveness. The research
tor meeting the basic objective of each subject, was conducted on the chosen samples during the
which represents the management of sales and  years 2007 to 2015. The selected data required for
costs influencing the final prices of the subject.  the calculations were obtained from The Research
Agricultural subjects are interested in growth of  Institute of Agricultural and Food Economics. In
their sale networks and strategies in the field of  the paper, we used the scientific methods of inves-
economic competition. However, their effective  tigation, comparison, analysis, and synthesis.
business in the field of ecological farming in Slo-
vakia is mostly beneficial with the use of bank
loans or with the help of the state. In December 3 CONTROLLING
2002 at the Copenhagen summit, The European
Union approved historically the biggest enlarge-  One of the tools of financial and management con-
ment to ten more countries, including Slovakia  trolling is data obtained from balancing books that
(Sedlak 2003). can be used mainly in vertical analysis of financial
That enabled Slovak farming businesses to  statements. The vertical analysis consists in seeing
claim for subsidies and other subventions. The the individual items in relation to some variable
financial assistance to business firms may be  (Kislingerova & Hnilica 2008).
inter alia directed to the completion of national In thorough management of sales, manag-
structural policy plans, the stabilization and the ers can’t just rely on indicators derived from the
development of agriculture, the development of  financial statements, but they also carefully need to
economic activities in economically underdevel-  monitor the business plans, price calculations, sales
oped regions, and financing the activitiesrelatedto  strategy etc. Knowledge and information have
the entering of the subjects into EU (Vlachynsky  been becoming the basis for many new products
20006). and services (Carnicky & Mesaros 2009). A need

135



for constant searching for new ways how to deal
with prosperity of agricultural businesses arises for
the managers, as well as the need for efficient use
of all tools of improving the position on market.

One of the tools to achieve the goals is repre-
sented by business controlling. The situation in
company changes rapidly under the influence of
many factors, therefore the controller’s task is
to constantly solve problems, or to prevent their
occurrence in time. The controller is involved in
the management of costs and determining pricing.

He also monitors sales and budgets plans, fol-
lows new trends and market situation.

He is helpful in whole process running in the
business, from acceptance of orders to their imple-
mentation on market.

3.1

The aim of any business is to track and especially
increase the sales. One of controller’s tasks in oper-
ative operative business management is to interact
and cooperate with the executive managers, who
are responsible for sales management (Pruzinsky &
Lajos 2011).

The business needs to check its sales amounts
systematically, and for ensuring the sales it needs
to efficiently use a special control, particularly
focused on one of the business areas (Mihalcova &
Pruzinsky, 2006).

One of the tasks of controller is also the coop-
eration in the development of sales plans and the
forecasts of their implementation on market. In
the process of management, business managers
efficiently use the controlling of revenues from the
sales consisting of sales controlling and revenues
controlling, their structure and their occurrence
in time. The effectiveness of subsidies on sales is
expressed by the ratio of sales to the subsidies.

Sales controlling

SbE = S/Sh 1)
where SbE = Subsidy-effectiveness; S = Sale; Sb =
Subsidy.

For the purpose of this paper, the indicators of
69 Slovak agricultural subjects were used, expressed
in euro per 1 hectare of agricultural land.

In 2007, the ratio of sales to subsidies had the
value of 9.11 €. With the decline of 5.83 €, the
value of the indicator was calculated at 3.27 €.
In 2009, the indicator was, again with a fall, cal-
culated at 2.40 €. In 2010, the indicator value was
evaluated with growth of 0.20 € at 2.60 €. Next
year, with an increase of 0.75 €, the value of the
indicator was evaluated at 3.34 €. In 2012, the ratio
of sales to subsidies increased slightly by 0.23 to
3.57 €. In 2013, the indicator showed a tendency of
moderate growth of 0.06 €. Its value was calculated
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at 3.63 €. In 2014, the efficacy of the subsidy was
recorded with a decline of 0.48 € to 3.15 €. In the
last year, the indicator had a value of 4.18 €, which
represented an increase of 1.03 €.

While comparing the data, it is clearly visible
that the indicator of the subsidies efficacy on sales
has in average had the tendency to increase. Its val-
ues show a high share of the subsidies on the sales
of agricultural businesses. Therefore, the subsidy
policy should focus more on the objective alloca-
tion of grant funding and thorough supervision of
its use, because the subsidies are also a competitive
advantage compared to other companies operating
in non-agricultural areas.

3.2 Cost controlling

Cost management represents an integral part
of cost controlling. It is the main indicator of a
decrease or an increase of sales and their close
link to the quality of production. In order to carry
the basic business activity, the company has to be
ensured also by the performance of other support-
ive and management activities, on whose securing
the costs have their significant share (Zalai 2010).
Kotuli¢ points to the necessity of the relationship
of comparing the changes of inputs to outputs and
vice versa. The above changes are necessary for the
purpose of quantification of business effectiveness
or, if you like, efficiency of a reproduction process in
the company and they should reach an appropriate
level for its successful development (Kotuli¢ 2010).
Cost analysis represents an important indi-
cator of the controlling. It points out the cost-
effectiveness and its use in the input area and the
realisation itself. For the purpose of the paper we
used the indicators of cost efficacy and cost ratio.

3.3 Cost ratio

One of the important indicators of cost controlling
that the controllers deal with in cost management
is cost ratio. This indicator expresses the ratio of
total costs to sales. Its value should not be higher
than 1.0. Otherwise, the value of the company pre-
dicts a loss. The indicator of cost ratio is defined
as follows
CR=TC/S (2)
where CR = Cost ratio; TC = The total costs;
S = Subsidy.

This indicator can also be expressed for each
particular individual type of business costs—labor
costs, energies, deprecations etc.

According to Table 1, it is possible to state that
the cost ratio values have the value, which is higher
than 1, representing a loss for the businesses, in



Table 1. Chosen indicators of agricultural business firms in Slovakia in 2007-2015. The values are presented in euros
(EUR).

Indicator 2007 2008 2009 2010 2011 2012 2013 2014 2015

Costs (C) 1248.16 1336.06 1177.14 1113.28 1193.27 1224.02 1302.3 1375.72 1183.07
Sales (Sa) 860.85 844.79 650.8 681.79 829.74 85492 858.38 900.87 781.57
Subsidies (Su) 94.54 25822 271.73 262.65 248.16 239.56 236.7 286.01 187.12
Cost-effectiveness CE (Sa/C) 0.69 0.63 0.55 0.61 0.70 0.70 0.66 0.65 0.66
Cost Ratio CR (C/Sa) 1.45 1.58 1.81 1.63 1.44 1.43 1.52 1.53 1.51

Efficiency of Subsidies ES (Sa/Su) 9.11 3.27 2.40 2.60 3.34 3.57 3.63 3.15 4.18

other words, the increased amount of costs. How-  businesses prosper also thanks to the state subsidies
ever, it is not the purpose of the paper to follow the  or contributions from The European Union funds.

values of cost ratio. Cost controlling should be aimed more to the
increase of costs in human resources area and sales
3.4 Cost efficacy controlling should be aimed more to a better utili-

o ] ) zation of subsidies. The increase in employment in
Another indicator analyzed in the paper is the cost  agriculture, especially in expert and technical work,
efflcacy. Itisa reCIprocal indicator to cost ratio. represents an increase in business performancey

Cost efficacy is a criterion of costs invested to  leads to the increase of sales and possible return to
reaching the health of a business and it is defined  food self-sufficiency in Slovakia.

as the ratio of sales to total costs. Cost efficacy
indicates how much money from revenues one
Euro of costs produces (Kotuli¢, 2010). 4 CONCLUSION

SbE =(S)/Tc (3)  Agricultural businesses in Slovakia have only a
small representation comparing to the businesses
where ShE = Subsidy-effectinevess; S = Subsidy;,  operating in other than agricultural activity. The
TC = The total costs indicators of costs and subsidies represent sig-
Cost efficacy expresses the volume of sales that  nificant business management tools, because
one Euro of costs invested to sales produces. In  they point out the level of company manage-
2007, the ratio of sales to costs of monitored busi- ment in a crucial margin. For Slovak agricultural
nesses had the value of 0.69 €. In 2008, the indica-  businesses, it is important to draw subsidies and
tor showed a slight decrease of 0.66 € and reached  other subventions from the national or European
the value of 0.63 €. In 2009, cost efficacy showed a  funds. By means of chosen indicators of subsi-
tendency to decline by 0.08 € and was quantified at  dies efficacy and cost efficacy we showed that the
0.55 €. In 2010, the indicator had a value of 0.61,  businesses prosper in a long-term thanks to the
which represented an increase of 0.06 €. subsidy policy. Apart from subsidies, the costs,
In 2011, the ratio of sales to subsidies showed a  as an important input, are not effectively utilized
tendency to increase again by 0.08 €. It was quan-  as well. After 2009, the subsidy effectiveness has
tified by the value of 0.70 €. In 2012, the value  manifested itself rather by the increase, thus the
of the indicator didn’t change. In 2013, the cost  businesses have used the possibility to get subsi-
efficacy was quantified by the value of 0.66 €,  dies more.
which meant that the ratio of sales and costs In average, the cost efficacy manifested itself
decreased by 0.04 €. In 2014, the change of the on the same level throughout the whole moni-
indicator value was almost identical. The change  tored period. For Slovak businesses this means
was enumerated at 0.01 € with the value of 0.65€.  that the utilization of costs is always on the same
The value of the indicator remained almost level.

unchanged in 2015. With a very small increase of The businesses should address the cost control-
0.01 € it was enumerated at 0.66 €, which is the ling more and they should use its tools effectively.
same value as in 2014. For Slovak agricultural businesses, it would be

During the monitored period, the indicators of  appropriate to utilize the subsidies more effectively
cost efficacy were always enumerated by value less  and to increase the costs in the field of personnel
than 1; therefore we can assume that the agricul-  costs. This effect relating to the employment can
tural businesses in Slovakia are not in good finan-  manifest itself in gross domestic product and in
cial situation. Again, it was pointed out that the = employment in Slovakia.
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Investigation of innovation outputs of SMEs financed by venture capital

M. Frenakova
Faculty of Business Economics with seat in Kosice, University of Economics in Bratislava,
Kosice, Slovak Republic

ABSTRACT: This article contains the analysis of innovation outputs of Small and Medium sized
Enterprises (SMEs) financed by venture capital in the Slovak Republic. On the results of our analysis,
conducted on the sample of 60 SMEs, we can conclude that Slovak enterprises financed by venture capital
did not apply considerable innovation activity in form of innovation outputs as patents, designs, utility
models, trademarks in their performance. The share of enterprises with innovation activity (which created
some of innovation outputs) of all 60 SMEs financed by venture capital in our research sample was only
21.67% (13 enterprises). On the basis of analysis of our research sample we can conclude that the rate
of innovation outputs is related to affiliation of enterprise to industry branch following its technological
or knowledge demandingness. The affiliation to high-tech or medium high-tech sector was related with
higher rate of innovation outputs in our research sample.

1 INTRODUCTION available investment resources that are sought
after in the sphere of innovation entrepreneur-
Private equity (including venture capital) in all its  ship; Countries whose economy may currently be
forms represents an external capital invested by  recognized as transitive are characterized by a set
investor or fund (venture capitalist) in company, of uniform issues: underdeveloped infrastructure
when invested financial sources became a part of  in the national innovation system; lack of sources
equity capital of the company, into which theinves-  of venture capital financing; businesses reporting
tor (fund) came. The investment of private equity  decreased innovation activity levels due to lack of
capital means for the company not only financial  economic incentives; lack of personnel resources;
sources but as well non-financial benefits in form  The evidence from the experience of more eco-
of time, effort, experience and contacts of private = nomically developed countries suggests that to
equity investor (Frefiakova 2011). enable the proper making of the institution of ven-
According to Invest Europe’s 2015 European  ture capital financing in countries with a transitive
Private Equity Activity (Invest Europe 2016) pri- economy a set of interrelated objectives may need
vate equity is equity capital provided to enterprises  to be undertaken, namely: Ensuring legal optimi-
not quoted on a stock market. Private equity  zation; boosting investment attractiveness; alter-
includes the following investment stages: venture  ing the nature of partnership between the state,
capital, growth capital, replacement capital, res-  business, and science-and-education sector; reduc-
cue/turnaround and buyouts. Venture capital is a  ing state participation in economic and research
subset of private equity and refers to equity invest-  activity.”

ments made for launch (seed), early development As economy of the Slovak Republic can be
(start-up), or expansion (later stage venture) of  recognized as transitive, the objective of the
business (Invest Europe 2016). article is investigation of innovation outputs of

Venture capital is primarily a source of funding = SMEs financed by venture capital in the Slovak
for start-ups, often technology-oriented small and  Republic.
medium sized enterprises (SMEs), with innovative
ideas (Gompers & Lerner 2001), allowing them
faster progress. 2 METHODOLOGY AND MATERIAL
Authors (Lyasnikov et al. 2017) derived the fol-
lowing major inferences: “Venture capital financ-  Based on the assumption that venture capital is a
ing is a modern institution whose activity is aimed  priority source of funding for innovations, we were
at accumulating and redistributing temporarily interested in whether we can find the relationship
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between innovation outputs of venture-backed
SME:s and the particular investor of venture capital
as well as relationship between innovation outputs
and technological or knowledge demandingness of
the industry branch in which venture-backed SME
operates.

For our investigation we selected four innova-
tion outputs: patents, designs, utility models and
trademarks. According to authors (Jac et al. 2005)
trademarks can be considered as basic types of
intellectual and industrial property.

Analysis of innovation outputs of SMEs
financed by venture capital in the Slovak Republic
was conducted on the sample of 60 SMEs. SMEs
in our research sample were financed (venture-
backed) by two investors: Fond fondov and SAEF
(Slovak American Enterprise Fund).

Technological or knowledge demandingness of
the industry branch in which venture-backed SME
operates was divided into four groups: high-tech,
medium high-tech, medium low-tech and low-
tech.

In this article we understand “venture capital”
as venture capital investments, which as an exter-
nal financial source become a part of equity capital
of company with innovative or extraordinary idea
and these investments are put into the company
in seed, start-up or early development stages. We
investigated venture capital investments realized in
time period 2001-2006.

3 RESULTS
3.1 Relationship between innovation outputs
of venture-backed SMEs and the particular
investor of venture capital

In the surveyed enterprises (60 SMEs), we detected
through the online registers of the Industrial Prop-
erty Office of the Slovak Republic (IPO SR 2008)
whether the enterprises are owners or applicants for
innovation outputs, only valid innovation outputs
and applications for these innovation outputs were
taken into account. Outdated innovation outputs
were not taken into account. In this analysis, we
did not distinguish between actual and historical
investments. The findings are contained in Table 1.

The proportion of SMEs with innovation activ-
ity (in the form of patents, designs, utility models
and trademarks) out of the total number of SMEs
in the research sample is only 21.67%.

Table 2 contains the more detailed information
about type of innovation outputs (patents, designs,
utility models and trademarks) according to the
type of investor.

The sum of SMEs with innovation outputs
supported by SAEF, specifically 7 SMEs (in the
Table 1) is not equal to the sum of SMEs for each
type of innovation output (in the Table 2), because
in one case the same enterprise was both the appli-
cant for the patent and the proprietor of the trade-
mark and in the second case, other enterprise was
at the same time the owner of utility model and
trademark. Both enterprises were included only
once in the final number of innovative SMEs.

Due to the low innovation activity of the SMEs
in the research sample and the resulting low
numbers in the individual groups of innovation
outputs, a special contingent table (Table 3) con-
taining the binary variable (SME with innovation
output = success or no innovation output = failure)
in the two groups by type of investor (Fond fondov
respectively SAEF).

Row profiles (Table 3) represent the share of
successes and failures in groups by investor type
(calculated row profiles are included in Table 4).

Table 2. Type of innovation output of SMEs in a
research sample by the particular investor.

Type of innovation output

Utility
Patents Designs  models Trademarks
No. No. No. No.
of of of of
Investor No. SMEs No. SMEs No. SMEs No. SMEs
Fond 0 0 0 0 1 1 5 5
fondov
SAEF 1 1 0 0 3 1 16 7
Sum 1 1 0 0 4 2 21 12
Table 3. SMEs with an innovation output, respectively

Table 1. Innovation outputs of SMEs in a research  without an innovation output in a research sample by the
sample by the particular investor. particular investor.
Number of Number of SMEs SMEs with SMEs without
innovation with innovation innovation innovation
Investor outputs outputs Investor outputs (success) outputs (failure) Total
Fond fondov 6 6 Fond fondov 6 32 38
SAEF 20 7 SAEF 7 15 22
Total 26 13 Total 13 47 60
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Table 4. The difference in shares, the ratio of shares and the odds ratio of SMEs in research sample by investor type.

Share of successes Share of failures Difference in shares Ratio of shares Odd within Odds ratio

of successes

of successes the group between groups

Investor within group within group
Fond fondov 0.1579 0.8421 —-0.1603
SAEF 0.3182 0.6818

0.4962 0.1875

0.4667

0.4018

To compare the binary variable shares by investor
type, we used three characteristics, namely the dif-
ference in shares, the ratio of shares and the odds
ratio (Table 4).

On the basis of the calculated characteristics
(Table 4), it can be said that the share of SMEs
with innovation output in a group of SMEs sup-
ported by the Fond fondov in our research sample
is 15.79% and the share of SMEs without inno-
vation output in this group is up to 84.21%. The
situation in the SME group supported by SAEF
is significantly different. The share of successful
SMEs (with innovation output) is up to 31.82%
and the share of unsuccessful SMEs (without
innovation output) is 68.18%.

Based on the difference in shares of successes
(=0.1603), we can conclude that the share of SMEs
with innovation output in the SME group sup-
ported by Fond fondov in our research sample
is 16.03% lower than in the group of SMEs sup-
ported by SAEF, respectively the share of SMEs
without an innovation output supported by Fond
fondov is 16.03% higher than in the SME group
supported by SAEF.

Ratio of shares of successes (0.4962) indicates
that the share of SMEs with innovation output in
the group funded by Fond fondov is only 49.62%
of the share of SMEs with innovation output
financed by SAEF. Ratio of shares of successes
(0.4962) can also be written as 15.79%: 31.82%,
meaning that 15.79% of successful SMEs in the
first group (SMEs funded by Fond fondov) to
31.82% of successful SMEs in the second group
(SMEs funded by SAEF). The odd within a group
is calculated as the ratio of the share of successes
(SMEs with innovation output) and the share of
failures (SMEs without innovation output) within
the group. The odd (ratio of success rate to fail-
ure rate) in the group SMEs funded by Fond fon-
dov in our research sample is only 0.1875, while
the odd in the group SMEs funded by SAEF in
our research sample is significantly higher up to
0.4667. The odds ratio (between Fond fondov and
SAEF) calculated as a share of the odds in both
groups is 0.4018.

On the basis of this, we can state in our research
sample that SMEs funded by SAEF have a higher
level of innovation output in the form of patents,
utility models, trademarks compared to SMEs
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funded by Fond fondov. No design was recorded
in either of the groups. We believe that the SMEs
funded by SAEF are more innovative (up to
76.92% of all innovation outputs in the research
sample) due to fact that the SAEF is more careful
in project selection and more focuses on the inno-
vation potential of supported companies.

3.2 Relationship between innovation outputs of
venture-backed SMEs and technological or
knowledge demandingness of the industry
branch

The reason for the different innovation activity
can also be the affiliation of enterprise to indus-
try branch following its technological or knowl-
edge demandingness. The classification of SMEs
in the research sample by type of investor and by
the industry branch according to technological or
knowledge demandingness is contained in Table 5.

The row and column percentages (profiles), for
easier realization of conclusions about the rela-
tionship between the investor type and technologi-
cal or knowledge demandingness of the industry
branch, to which the investment was directed, are
contained in Table 6.

In the sector high-tech (Table 6), there are 2.63%
investments by Fond fondov, while in this sector
there are up to 4.55% of the investments by SAEF.
In the medium high-tech sector, there are 18.42%
investments by Fond fondov and up to 27.27% of
investments by SAEF. Fond fondov has made the
most investments in the medium low-tech sector
(up to 52.63%), while SAEF’s share in this sec-
tor accounts for 31.82%. Different investment is
also in the low-tech group, where Fond fondov
share of investments is 26.32%, SAEF’s invest-
ments represent the largest share of 36.36% in this
sector. In the set of analyzed investments, which
were directed to 60 SMEs, there is a relationship
between the type of investor and the technological
or knowledge demandingness of SMEs.

We try to establish the strength of the relation-
ship between technological or knowledge demand-
ingness of the industry branch in which the SME
operates and the type of investor, which made the
investment. We calculated Cramer’s contingency
coefficient V, which takes values from 0 (no relation)
to 1 (perfect relationship). For its interpretation we



Table 5. Technological or knowledge demandingness of
SMEs in the research sample by the particular investor.

Technological or knowledge demand-
ingness of the industry branch

High- Medium Medium Low-
Investor tech  high-tech low-tech tech  Total
Fond 1 7 20 10 38
fondov
SAEF 1 6 7 8 22
Total 2 13 27 18 60

Table 6. Profile of technological or knowledge demand-
ingness of SMEs by the particular investor (%).

Technological or knowledge demand-
ingness of the industry branch

High- Medium Medium Low-
Investor tech  high-tech low-tech tech  Total
Fond 2,63 18,42 52,63 26,32 100,00
fondov
SAEF 4,55 27,27 31,82 36,36 100,00

used the Cohen scale. Based on the Cramer coeffi-
cient value calculated for all 60 SMEs, respectively
investments (Cramer’s V = 0.2027799) we can say
that there is only a small relationship between the
two categorical variables (investor type and tech-
nological or knowledge demandingness of the
industry branch).

After the analysis of the technological or knowl-
edge demandingness of the industry branch of all
SMEs in the research sample, we investigate only
SMEs with innovation outputs, from the techno-
logical or knowledge demandingness point of view
(the sector in which they operate) and by the type
of investor (Table 7).

In the next step, we calculated the share of
SMEs with an innovation output in the number
of SMEs in the sector in terms of technological
or knowledge demandingness and by the type of
investor. The results are shown in Table 8.

The share of SMEs with innovation outputs in
the high-tech sector in the total number of high-
tech enterprises is 50%, the share of SMEs with
innovation outputs in the medium high-tech sec-
tor is 15.38%, in the medium low-tech sector there
is 18.52% of innovative SMEs and the share of
SMESs with innovative outputs in the low-tech sec-
tor is 27.78%.

Based on the results of our research sample,
contained in Table 9, we can conclude that in case
of the surveyed SMEs is confirmed the assump-
tion that affiliation to the high-tech or medium
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Table 7. SMEs with innovation output in the research
sample according to the technological or knowledge
demandingness and according to the investor.

Number of SMEs with innovation outputs
according to technological or knowledge
demandingness of the industry branch

Medium  Medium

Investor  High-tech high-tech low-tech Low-tech
Fond 0 0 2 4
fondov
SAEF 1 2 3 1
Total 1 2 5 5
Table 8. Share of SMEs with innovation output on the

total number of SME:s in individual groups (%).

Share of SMEs with innovation
output on the total number of
SME:s in the particular sectors

High- Medium Medium Low- For the
Investor  tech  high-tech low-tech tech investor
Fond 0.00 0.00 10.00 40.00 15.79
fondov
SAEF 100.00 33.33 42.86 12.50 31.82
For the 50.00 15.38 18.52 27.78 21.67
industry

Table 9. Rate of innovation outputs of SMEs with
innovation output in the research sample according to
the technological or knowledge demandingness of the
industry branch.

Technological or knowledge demand-
ingness of the industry branch

High- Medium  Medium Low-
Indicator tech high-tech  low-tech  tech
Number of 3 7 10 6
innovation
outputs
Number of 1 2 5 5
innovative
SMEs
Rate of 3 3.5 2 1.2
innovation
outputs

high-tech industry branch would also mean higher
production of innovation outputs. Because if we
take into account number of innovation outputs
created by total number of innovative SMEs in
our research sample (total 26 innovation outputs
created by 13 SMEs), the situation is as follows: 3
innovation high-tech outputs (created by 1 SME),



7 innovation medium high-tech outputs (created
by 2 SMEs), 10 innovation outputs in the medium
low-tech sector (created by 5 SMEs) and 6 innova-
tion outputs in the low-tech sector (created by 5
SMEs). If the number of innovation outputs cre-
ated by one SME in the relevant industry branch
would be considered to be a measure of innovation
activity as the rate of innovation outputs, then this
rate decreases (with the exception of medium high-
tech industry branch) with a declining technologi-
cal or knowledge demandingness of the industry
branch.

4 CONCLUSIONS

Venture capital as a form of business finance is
suitable especially for young innovative and fast
growing SMEs, which struggle with insufficient
equity capital, managerial experience, possibly
they are not able to attract debt financing and thus
are not able to finance their growth and launch
their innovative thoughts to the market.

Despite the argument that firms in technology-
intensive or knowledge-intensive sectors receiving
venture capital much more than firms operating in
less technology and knowledge-intensive sectors,
the situation in the Slovak Republic is reversed
in this regard. In the Slovak Republic is in fact a
lack of investment opportunities in high-tech sec-
tors and in addition priority financial resources of
venture capital in the Slovak Republic are public
resources, which in most cases prefer the promo-
tion of employment prior to the innovation.

On the results of our analysis, conducted on the
sample of 60 SMEs, we can conclude that Slovak
enterprises financed by venture capital did not
apply considerable innovation activity in form of
innovation outputs as patents, designs, utility mod-
els, trademarks in their performance. The share of
enterprises which created some of innovation out-
puts in our research sample was only 21.67% (13
enterprises).

The share of SMEs with innovation outputs in
our research sample in the group of SMEs sup-
ported by Fond fondov was 15.79% and in the
group of SMEs supported by SAEF was 31.82%.
Based on the difference in shares of successes
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(=0.1603), we can conclude that the share of SMEs
with innovation output in the group of SMEs sup-
ported by Fond fondov in our research sample
was 16.03% lower than in the group of SMEs sup-
ported by SAEF.

On the basis of this, we can state in our research
sample that SMEs funded by SAEF had a higher
level of innovation output in the form of patents,
utility models and trademarks compared to SMEs
funded by Fond fondov. No design was recorded in
either of the groups.

We try to establish the strength of the relation-
ship between technological or knowledge demand-
ingness of the industry branch in which the SME
operates and the type of investor, which made the
investment. Based on the Cramer’s contingency
coefficient V, calculated for all 60 SMEs, respec-
tively investments (Cramer’s V = 0.2027799),
we can say that there is only a small relationship
between the two categorical variables (investor
type and technological or knowledge demanding-
ness of the industry branch).

On the basis of analysis of our research sample
we can conclude that the rate of innovation out-
puts is related to affiliation of enterprise to indus-
try branch following its technological or knowledge
demandingness. The affiliation to high-tech or
medium high-tech sector was related with higher
rate of innovation outputs in our research sample.
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ABSTRACT: The paper addresses the issue of management decision-making using artificial neural net-
works and their application in hotel management. Balanced ranking and prediction model using financial and
non-financial indicators with the application of artificial intelligence, allows us to reach high level of effectiv-
ity and accuracy in evaluation of financial and non-financial health of companies operating in this segment.

1 INTRODUCTION
Market instability (in the form of numerous and fre-
quent changes in the economy and business) affects
the economy and industry all over the world. These
changes require from the managers to use increas-
ingly sophisticated decision-making and prediction
tools in everyday’ decisions. Even partial knowledge
of the consequences of complex decisions can create a
competitive advantage. For tourism sphere is specific
that although companies are frequently and strongly
linked to local markets, they compete globally and
with similar service offer around the world. There-
fore, one of the important information that manager
should know is the overall financial health of the com-
pany—and not only the absolute one, but especially
relative when comparing to the competition. Predic-
tion of business health problems identification is an
extremely complex area requiring an in-depth analysis
of the amount of information, data and context. In
tourism as well as in the hotel industry the situation
is complicated by significant element in the form of
the human factor, whose behaviour and decisions are
often based on feelings and it’s strongly subjective.
For housing facilities, management needs in
order to increase the efficiency of their work, com-
petitiveness and success in terms of management.
There is the possibil