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Foreword

Techno-economic sciences, intelligent industrial management and interdisciplinarity in research play
a key role in developing innovation, in creating methodological support and in securing the strategic
objectives of sustainable socio-economic development. Several analyses of the course and remarkable
nature of development to date, for example over the last 250 years, point to alternating phases of
intense growth and recession, decline and crises, and can be schematically illustrated in the form of
an irregular sinusoid. Cycles of about 50 years can be defined, with beginnings and ends marked by
major changes, new solutions, discoveries, technological patterns, economic strategies and “industrial
revolutions”. This is based on the recognition that it usually takes a longer period of time, 20-30 years,
for any new technique, technology or management strategy to become fully economically viable, as
well as on the fact that new solutions are mainly created in response to current problems or critical
socio-economic situations. Each new forecast cycle, e.g. even up to 2050, must of course be further
examined, refined and possibly revised.

The new phase of socio-economic development that has begun since 2000 is strongly marked by the
intensification of automation and robotisation processes, digitalisation  processes,
environmentalisation and the search for synergies between machines and humans in improving the
quality of life in society, with a focus on sustainable production in a global market economy. Technical
sciences and production management as we perceive them also within our "engineering sciences
and production management - ESPM" science brand (2015, 2017, 2019, 2022) are today inevitably
confronted with the application of interdisciplinary technical-economic-social and environmental
approaches. To solve scientific problems and to integrate the knowledge and techniques acquired,
fulfilling the objectives of key development strategies. Emphasis today needs to be placed in particular
on 4th and 5th generation smart industry, the circular economy, the greening of the economy and its
sustainability and balanced development of the various pillars - economic, social, environmental and
institutional.

The role and mission of the ESPM 2022 International Scientific Workshop is to advance knowledge
in the above-mentioned areas and to transfer the results of scientific research into European economic
practice in the form of scientific publications (articles and foreign monographs) by the authors of the
participating universities and industrial practice.

Whether and how the quality of life in a globalised society will improve in 20-30 years' time is
influenced today by the focus and quality of our research, the intensification of innovation processes
both in the socio-economic, environmental and institutional spheres as well as in the intrinsically
related technological, material and energy pillars of sustainable development.

Thank you all for your goodwill and support. I believe that ESPM 2022 will fulfill its goals as well as
your expectations, that it will enrich us and inspire us to further creative scientific collaboration in
pursuit of the ambitious goals of the concept of sustainable socio-economic development.

Milan Majernik, prof. h. c., prof. Ing. PhD.
chairman of the scientific committee of ESPM 2022
and the founder of Pro Enviro n.g.o.
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The papers published in the Proceedings of scientific works from international scientific workshop
Engineering Science Production Management — ESPM 2022 are part of the activities and participation
of the authors and Pro Enviro n.g.o. to the Science and Technology week in Slovakia held on 7. - 13.
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DETERMINING THE FOCUS OF REHABILITATION IN VIRTUAL
REALITY FOR INDUSTRIAL WORKERS

Tea Baji¢ova ! — Marek Bures >— Ilona Kaderova °— Pavel Kopedek *

Abstract: This paper focuses on the description of methodology used to identify hazardous areas of work activities and to establish
a desirable focus of virtual reality rehabilitation for employees of industrial companies. The aim is to identify problem
areas in terms of physical and psychological stress. Described methodology is validated in a chosen industrial company
on a sample of 49 participants. The chosen participants were employed in three different positions - warehouseman, furnace
operator and manufacturing operator. The results for the most demanding of the chosen positions are described in the

paper.

Keywords: rehabilitation, virtual reality, methodology, production, prevention

1 INTRODUCTION

In recent years, there has been a growing emphasis
on looking after the health of employees and creating
suitable conditions in the workplace. Several factors can
motivate employers to take an interest in this issue. In
today's highly competitive environment, it may relate to
the desire to keep their employees happy and to preserve
the reputation of the company. However, the need to
comply with legislative regulations relating to
ergonomics or the effort to maintain employee
performance and avoid the costs linked to the
occurrence of occupational illness also play a role.

The rapid advances in technology have not,
however, bypassed sectors related to human health care,
and new methods for preventing health problems are
emerging. One modern technology that is constantly
expanding its use is virtual reality. One of the spheres
where it is also used is for rehabilitation. Currently, it is
being used on a relatively small scale. However, due to
its extensive possibilities, this use has great potential for
application in industrial enterprises.

Among the benefits of virtual reality rehabilitation
are the following:

*  Gamification - it is a fun form of exercise that
motivates employees to perform exercises on a
regular basis. Rehabilitation does not have to be
perceived as a mere obligation.

« Easier organisation -  virtual reality
rehabilitation sessions are available at any time,
which can be an advantage especially in multi-
shift arrangements (no need for a health
professional to be present at all times). If a
sufficient number of VR headsets are provided,
rehabilitation can be performed by several
employees at the same time.

*  The possibility of gradually introducing more
difficult exercises - based on the evaluation of
the results achieved and the progress of the
participant, it is possible to set a gradual
adjustment of the difficulty of the applications.

* Changing the environment - in virtual reality
there are almost unlimited possibilities of
creating the environment. Thus, rehabilitation
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can be placed in an environment that will offer
the worker a more pleasant experience
compared to the daily work routine

*  Financial savings - compared to providing the

services of an in-house physiotherapist, VR
rehabilitation represents a one-time investment
in hardware and software [1].

However, to enable the introduction of VR
rehabilitation into industrial companies, there is lack of
a standard procedure to identify problem areas that need
to be targeted through rehabilitation exercises. For this
reason, this paper focuses on proposing a methodology
for determining the focus of a rehabilitation plan.
Subsequently, this methodology is applied in a selected
industrial company and the outcomes for the selected
position are described.

2 PROPOSED METHODOLOGY

For the possibility of implementing rehabilitation in VR,
an important entry point is the identification of risk
factors that can negatively affect the health of
employees. The aim of the methodology is to identify
problem areas within the performed work activities, on
the basis of which a rehabilitation plan for the selected
worker can be quickly established. Appropriate
selection of the focus of rehabilitation is essential to
ensure optimal benefit from rehabilitation - it is essential
that the worker performs rehabilitation exercises that are
appropriate to their pre-existing or impending health
problems. The focus of the proposed rehabilitation plans
is divided into two parts:

* The joint part of the rehabilitation plan — it
focuses on the problems associated with a
specific work role

*  The individual part of the rehabilitation plan -
the exercises in this part are an addition to the
joint part in relation to the individual needs of
the worker [1].

The focus of the rehabilitation plan is based on a

three-part methodology:

*  physical load assessment,

e aquestionnaire survey,

» employee analysis [1].
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The following subsections contain a more detailed
description of each part of the methodology.

Physical load assessment

The first area that is important for identifying risk
factors is the physical strain that a worker is subjected to
in the course of their work activity. This part of the
methodology focuses on the objective assessment of the
overloaded parts of the musculoskeletal system and is
linked to the job role. It is therefore used to determine
the health risks that are common to the group of workers
working in the selected role. These are the risks that
need to be addressed in the prevention of occupational
diseases. The output of this section is the focus of the
joint part of the rehabilitation plan [1].

For the assessment of physical strain, an approach
corresponding with Government Regulation No.
68/2010 Coll. has been chosen. According to this
regulation, physical strain can be assessed on the basis
of the following parameters:

* Total physical load, or the load resulting from
dynamic physical work performed by large
muscle groups, when more than 50% of the
muscle mass is loaded.

* Local muscular load, or the load on small
muscle groups when work is performed with the
upper limbs.

*  The working positions that a worker assumes in
the performance of a given work activity.

Act No. 205/2020 establishes the necessity of
conducting a minimum professional assessment of the
risk factors of physical strain in the workplace. Due to
the different degree of difficulty of the assessment for
professional evaluation or authorized measurement, the
exact procedure is chosen on the basis of the historical
evaluation of the work position. The physical strain
assessment is chosen as the first step of the
methodology, as it also allows to define the most
problematic workplaces or job roles from its outputs [1].

Questionnaire survey

This part of the methodology aims at obtaining
information on the subjective feelings of workers about
their work overload. If the problem is identified
repeatedly for workers, its prevention can be included in
the joint part of the rehabilitation plan. If the problem is
reported sporadically, exercises for its prevention can be
included in the individual part of the plan for the
particular worker [1].

The Nordic Questionnaire, a standardised
questionnaire, is aimed at identifying the manifestations
of physical overload. It is a simple, internationally
recognised questionnaire that identifies symptoms of
musculoskeletal disorders in the neck, back, shoulders
and upper and lower limbs [2]. The modified version of
the Nordic Questionnaire used for this methodology can
be divided into three parts:

« Basic information about the respondent - i.e.

physical characterization or information about
the job position and length of time in the role.
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» Identifying areas of the body where the worker
has experienced pain or stiffness in the last 12
months. This query covers a total of 9 body areas
(neck, upper back, lower back and sacrum,
shoulders, elbows, hands and wrists, hips and
thighs, knees, ankles and feet). If the worker
answers in the affirmative, he/she is then asked
whether he/she has sought professional help
from a doctor or physiotherapist in the last 12
months.

»  An assessment of 15 factors that may influence
the development of a musculoskeletal disorder.
Each factor is rated on a scale of 0 to 10, where
0 represents no burden and 10 represents a high
burden [3].

Meanwhile, the Meister questionnaire - a
standardized questionnaire oriented to the assessment of
the effects of the work activity on the psyche of the
worker - is focused on the perception of psychological
stress. The questionnaire was compiled in 1975 by W.
Meister from the Zentralinstitut fiir Arbeitsmedizin in
Berlin. It was validated by the Hygiene Service in the
following years 1976-1984 and became one of the most
widely used instruments for assessing the effects of
workload on the psyche [4, 5].

The questionnaire contains 10 questions, which are
grouped into the following factors - overload,
monotony, non-specific factor and occupational load.
To enable evaluation, the critical values of the item
medians and the mean values of the factors are
determined. Reaching or exceeding them is indicative of
excessive workload in the particular area. The resulting
mental burden is classified into three degrees:

1. Mental strain that is unlikely to affect health,
subjective state and performance (taking into
account random fluctuations during the work
shift).

2. Mental strain that may routinely cause
temporary effects on subjective state or
performance.

3. Mental strain for which health risks cannot be
ruled out [6].

The above mentioned questionnaires are also
supplemented with questions focused on the worker's
medical history to assess the health status and possible
complications [1].

Employee analysis

The third part of the proposed methodology is a
worker analysis designed to identify physical symptoms
of developing or pre-existing musculoskeletal disorders
of the upper limbs (based on the most common
occupational diseases in the Czech Republic). For this
purpose, the Phalen's test and the measurement of
maximal grip strength using a force gauge are chosen.
Depending on the frequency of results indicating
existing difficulties, exercises focusing on the upper
limbs can be included in the joint or individual part of
the rehabilitation plan [1].

Phalen’s test (also called the Phalen’s manoeuvre) is
a diagnostic test introduced in 1957 by George S.
Phalen. It is a so-called provocation test used to identify
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carpal tunnel syndrome, which works on the principle of
narrowing the space for the nerve. Nerve compression is
caused by wrist flexion. The subject performs maximal
flexion of both wrists by resting the backs of the hands
against each other (see Figure 1). The test is considered
positive if there is paresthesia (i.e., tingling, tingling,
etc.) or numbness in the thumb, index finger, middle
finger, or lateral half of the ring finger within 1 minute
in this position. This test is included in the methodology
due to the fact that carpal tunnel syndrome of the right
and left hand due to overexertion of the limbs or
exposure to vibration has long been the most frequently
occurring occupational disease in the Czech Republic
[7,8,9].

Figure 1 Phalen’s test [14].

The last point of the analysis is to measure the
maximum grip strength of the worker using a digital
force gauge. The measurement is performed as follows:

*  The worker stands upright.

*  The force gauge is held with a palm grip.

*  The worker's arm is bent in a right angle at the

elbow.

*  The squeeze lasts 2-3 seconds [10].

The measured values are then compared with a table
that indicates the corresponding grip strength in relation
to the age and sex of the participant. If the measured
value is lower than the table value, this may indicate the
existence of an upper limb disorder - for example, the
previously mentioned carpal tunnel syndrome. Part of
the table is shown below (see Table 1) [1].

Table 1 Recommended maximum grip strengths [11]

Age Al Male Male Female | Female
rm
(Ibs) (kg) (Ibs) (kg)
R 32,5 |14,74175| 28,6 |12,97274
6-7
L 30,7 |13,92529| 27,1 |12,29235
R 41,9 |19,00552| 353 |16,01181
8-9
L 39 17,6901 33 14,96855
R 53,9 |24,44863| 49,7 [22,54354
10-11
L 48,4 |21,95387| 452 |20,50238
R 58,7 ]26,62587| 56,8 |25,76405
12-13
L 55,4 ]25,12902| 50,9 |23,08785
R 77,3 135,06269| 58,1 |26,35372
14-15
L 64,4 [29.21135| 49,3 22,3621
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3 VALIDATING THE METHODOLOGY IN
THE PRODUCTION DEPARTMENT

To validate the methodology, a company from the
automotive sector was chosen. The selected factory is a
supplier of rubber parts for the automotive industry. A
total of 49 employees working in 3 types of positions
were selected for testing:

*  Warehouseman (11 employees),

»  furnace operator (18 employees),

»  production operator (20 employees).

The validation of the methodology and its results
will be further described for the position of furnace
operators. Workers holding this role are responsible for
inserting the hoses in their raw state into the preheating
furnaces, removing them from the furnaces and then
placing them on the mandrels. Once the hoses are placed
on the mandrels, the mandrel trolley must be wheeled
into the baking oven and the cycle is started. Once the
furnace cycle is complete, the cart is wheeled out by
workers and the hoses are removed from the mandrels.
The hoses are placed in a basket and taken to the
washing machine. The workers also take care of
removing the hoses from the washing machine and
placing them in the pre-prepared baskets. There were 18
workers from this position who participated in the
testing. These were 18 men ranging in age from 25 to 49
years. The average proband in this group is 37 years old,
183 cm tall, weighs 93 kg and has been working as a
furnace operator for 13 years [1].

Physical load assessment for the selected position

Due to the obvious high physical demands of the
activities performed, local muscle strain was measured
for this position to assess the physical strain in addition
to the professional assessment. The shift time-weighted
average % Fmax is within the limit during an 8-hour
work shift. However, the measurements exceeded the
all-shift count of large muscle forces (55 - 70 % Fmax)
in the flexor group of the right and left upper limb. All
groups monitored (especially the flexor group of the
right and left hand and forearm) exhibited above-limit
muscle forces (i.e. above 70 % Fmax). According to the
connection of the recorded video of the work process
with the EMG curves, it was evaluated that this was a
regular part of the work - more specifically, putting the
hoses on the mandrel. The total number of unilateral
hand and forearm movements was not exceeded for any
of the groups observed [1].

Based on the physical load assessment, the most
problematic areas were:

»  one-sided strain on the upper limbs,

» the number of movements for the right upper

limb,

*  head position (extension),

» working positions of the upper limb (shoulder),

* monotony of the performed activity,

* microclimate [1].
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Questionnaire survey for the selected position

This section describes the findings obtained by
completing the questionnaires. Of the 18 respondents,
16 indicated 'standing' as the predominant work
position, with the remaining two workers in this position
selecting the 'sitting and standing' option. The group
surveyed is predominantly made up of individuals with
right laterality - they make up almost 95% of the
respondents (i.e. 18 out of 19 probands).

The following findings emerged from the second part
of the Nordic Questionnaire:;

 More than 50% of the probands reported
experiencing pain or stiffness in the shoulder
area (11 probands) or in the hand and wrist area
(10 probands) during the last 12 months.
However, only 2 probands reported that they had
decided to consult a health professional as a
result of these problems.

*  Exactly half of the probands, i.e. 9, also reported
difficulties in the lower back or sacrum - 2 of
them sought the help of a health specialist.

e Another problematic area was the neck - 8
probands reported pain or stiffness in this area.
However, none of the probands decided to
consult a health specialist.

»  Sixteen of the 18 respondents had experienced
pain or stiffness in at least one of these body
areas in the last 12 months. On average,
probands reported experiencing difficulties in 3
areas.

*  However, only 4 probands reported seeking the
services of a health specialist [1].

The nine body areas of interest, together with

information on the number of probands who reported
difficulties in that area, are shown below (see Figure 2).

Figure 2 Nordic Questionnaire results [1]

In the third part of the Nordic Questionnaire, the
following situations were identified as the most
burdensome:

» too hot/ cold / humidity / noise / draughts,

»  performing the same tasks repeatedly,

» working at the limits of physical capabilities,
»  rushing through some work operations,
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« working in the same working position for long
periods of time
Based on the group evaluation, the position of
furnace operator is classified as second degree of mental
burden. This means that the psychological stress can be
expected to have a negative effect on the performance of
workers in this role. The table below shows the scores
of individuals in which more than half of the probands
reached or exceeded the critical values specified for each
factor or gross score (these values are highlighted in red
in the table) [1].

Table 2 Meister questionnaire results (Bajicovd, 2022)

29 12
31 12
34 12
35 12
a3 2 | |

12
12
12
12
12

26
26
26
26
26

Category 1- Overload Il - Monotony i - Non-specific - O‘I‘:p“"“"a'
Respondent | Answer  Critical Answer | Critical Answer | Critical Answer  Critical
number value value value value
5 12 8 12 2
6 12 10 8 2 EM
8 12 8 12 2%
9 12 8 8 2 2
1 2 [ s 2 26
12 12 13 8 12 E 2
15 12 8 8 12 30 2
18 | 2 13 8 12 42 26
19 12 8 12 2
20 12 8 12 27 2
21 12 8 8 12 26 2
27 12 A s 12 26
28 12 8 8 12 26 2

8 8 29
8 8 26
8 8 30
8
:

Employee analysis for the selected position

The last part of the methodology, i.e. the employee
analysis, involved conducting the Phalen’s test. Tingling
or numbness in the thumb, index finger, middle finger
or lateral half of the ring finger was experienced by two
of the probands. This highlights the risk of evolving
carpal tunnel syndrome.

Then, during the measurement of maximum grip
strength, a lower value than that appropriate for the
proband's sex and age was measured for one or both
upper limbs in 10 subjects - i.e. in more than half of the
workers examined in the position. The measured values
for the right and left upper limb are shown in the table
below [1].
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Table 3 Grip strength measurement [1]

Respondent
number

Strength
RUE

|
Results for the furnace operator position

The results of the individual parts of the proposed
methodology show the following risk areas for the job
position of furnace operator, which need to be addressed
in the rehabilitation plan:

e Upper limbs - the physical load assessment
shows an excessive load for the upper limb area.
Both inappropriate working postures and regular
occurrences of high and excessive muscle forces
are identified. This is also reflected in the results
of the questionnaire survey, in which more than
half of the probands reported that they had
experienced pain or stiffness in the shoulder area
or in the hands and wrists during work in the last
12 months. Furthermore, the physical load
assessment revealed a higher load on the right
upper limb due to the number of movements per
shift. During the individual worker analysis and
the measurement of maximum grip strength, the
more heavily loaded right upper limb was more
likely to be measured below the appropriate grip
strength. The lower measured squeeze forces and
positive Phalen's test results suggest the
possibility of pre-existing health problems.
Thus, especially in these probands, it is desirable
to place increased emphasis on the wrist area and
provide exercises for the prevention/treatment of
carpal tunnel syndrome. Based on the above
findings, the upper extremities (especially the
shoulders and wrists) can be considered the most
overloaded and at risk area for this job.

* Neck - during the performance of work
activities, both head flexion and extension (i.e.
conditionally acceptable head positions) occur.
Almost half of the Nordic Questionnaire
respondents reported feeling pain or stiffness in
the neck area. For these reasons, it is
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recommended to include preventive exercises
targeting this area in the rehabilitation plan.

*  Lower back - this area is classified as a problem
area based on the questionnaire part of the
methodology, where stiffness or pain in the
lower back or sacrum was reported repeatedly by
respondents.

e Stress - based on the results of the Meister
questionnaire, it can be assumed that workers are
exposed to higher levels of stress. It is therefore
advisable to include relaxation exercises in
rehabilitation.

The exercises can then be further adapted and

supplemented based on the perceived difficulties of the
individuals (Bajicova, 2022).

Summary of results for the remaining studied positions

The results for the other two examined positions —
warehouseman and production operator — showed a
lower level of both physical and mental load. However,
the most at risk areas remained quite similar to the
position of furnace operator.

Based on the results of the used methodology, the
most strained areas for the position of warehouseman
are:

e upper limbs,

¢ neck,
¢ lower back,
¢ ankles.

For the position of production operator, the
overloaded areas are as follows:
* upper limbs,

* neck,
e lower back,
e knees.

According to the Meister Questionnaire, both of these
positions fall into the first degree of mental strain,
meaning that the stress the workers endure at work is not
likely to affect their health or performance [1].

4 CONCLUSION

Based on an evaluation of 49 participants using the
proposed methodology, three areas emerged as crucial,
namely the upper limbs, neck and lower back. The
determination of recurring upper limb issues
corresponds with the most frequently occurring
occupational diseases in the Czech Republic. Thus,
similar results can be expected in other industrial
companies as well. In the case of lower back, the
extension of the list of occupational diseases to include
chronic lumbar spine disease will only be effective from
2023. Therefore, no data are currently available for
comparison with developing occupational diseases in
the Czech Republic.

Two out of the three crucial areas (upper limbs and
neck) are categorised as areas that can be addressed with
virtual reality rehabilitation. For both of these areas, the
available hardware (VR headsets) can be used to easily
monitor their position and thus control the correctness
of the exercises (without the need for additional
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sensors). For the lower back area, it is currently not
possible to provide motion tracking without the use of
additional hardware (which is inconvenient for the
person exercising), and therefore it is recommended that
prevention for difficulties in this area is addressed in
other ways.

To further confirm the results of the methodology, it
is desirable to investigate a larger sample of industrial
workers and monitor their progress during the course of
the virtual reality rehabilitation.
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PRODUCTION PROCESSES AS PART OF STRATEGIC PRODUCTION
MANAGEMENT

Barbara Barilova ! — Naqgib Daneshjo > — Dominika Popovicova 2

Abstract: Modern manufacturing is at the core of industrial production from base materials to semi-finished goods and final
products. Over the last decade, a variety of innovative methods have been developed that allow for manufacturing processes
that are more versatile, less energy-consuming, and more environmentally friendly. The basic prerequisite for the economic
use of production factors tied to the company is their use to the highest possible extent. The rate of utilization of all
production factors is the utilization of the company's production capacity. The goal of business management is to achieve
the best possible economic results. The tool is the observance of maximum economy in every section of production activity.
Historical evidence points to a link between manufacturing and economic growth. Companies should try to produce

efficiently and environmentally friendly.

Keywords: manufacturing process, production, strategic management, environmental environment.

1 INTRODUCTION

Strategic production management represents the
management of resources that are necessary for the
production of specific products. It is about designing and
optimizing processes and harmonizing the relationships
of these processes and their basic factors in time and
space. The task of production management is to
comprehensively formulate production tasks, that is, to
process orders and submit results to the marketing
department. It also focuses on capacity and term
planning, overall process management, monitoring and
regulation of production processes, recording of process
progress and process improvement. Production
management is responsible for analyzing and analyzing
the market, creating a production perspective, creating
incentives for innovative changes in processes, making
production including various service processes in
production, performing output control up to production
service [3].

7 N

Recycling Production
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Figure 1 Manufacturing process
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The production process is a way of producing goods
by combining supplies, ingredients or raw materials
according to a specific procedure or recipe. We can
observe it in industries that produce large volumes of
goods, such as food, beverages, refined oil, gasoline,
pharmaceuticals, chemicals, and plastics. The type of
production is influenced by numerous factors, such as:

* Demand for the product in the market,

» State of raw materials, components and chemicals with
which the company works

* Availability of resources and state of the factory Each
production technique is different and, when used
correctly, each of them offers different advantages. For
example, a batch manufacturing process operates in
large continuous batches or in smaller batches to meet
demand and minimize waste. Regardless of the
implementation, the process types remain largely the
same [8].

Strategic production management should focus on
the requirements:

» Explicit expression of related functional business
strategies, definition of production management goals
and their principles and evaluation criteria

» Arrangement of the production process in terms of
fluidity of material flows and time for all input factors

* Provision of necessary production capacities for
depositions

* Defining the investment intention and technical
development in the area related to the production system
* Using the concept of production process management
and its planning (JIT, OTP, KANBAN)

» Adapting production volume management to cost
management in relation to the quantity produced

* Eliminating risks based on stabilization factors such as
are reserve capacities or replacement deliveries

« Cooperation on quality management in the area of the
production process

* Ensuring the workforce, employee motivation in the
area of the production process, defining and observing
the corporate culture
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» Using the principle of economic management of the
production process and its outputs

* Ident ification of problematic areas of the production
process and determination of specific tasks that will
ensure the improvement of the situation [2].

production
Quality Organization of
< v ¥ production
A Production
- .
Production schedule ¥ strategy < Manufacturing

process

Equipment

maintenance

»|

Employees
Inventory
management

Figure 2. Components of strategic production
management

Each new product or product must have clearly
specified target technical and economic parameters.
Based on them, the entire production program is
continuously updated. In order for the product to meet
the expectations and needs of the customer, rigorous
pre-production preparation must be ensured. This
requires the combination of knowledge and know-how
of creative people, whose cooperation will ensure the
high quality of the resulting products. The whole process
has to be done quickly so that the product is on the
market at the right time. Due to the shortening of the
moral life of products and the increase in demands for
development, it is necessary for the production strategy
to focus on high-quality products, continuous
improvement and innovation in the form of introducing
new products or modifying old ones [4].

2 DIVISION OF THE PRODUCTION
PROCESS AND ORGANIZATIONAL
STRUCTURE

Based on the relationship with customers, it is
possible to express the division and organizational
structure of the production process. If the customer
directly specifies the production product, the
organizational form is custom production. If the
company does not produce directly for a specific
customer but for markets in general, the arrangement
system is production to stock [2].

The production process can be divided according to
different points of view.

According to the degree of fluidity of the
technological process:

e Continuous production - in this type of
production, the production process is never
interrupted, even during work breaks. The entire
production process takes place in equipment that
is interconnected by pipelines, storage and
between storage devices. In this type of
production, it is mostly mass production, in
which ideal conditions for automation are
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created. Continuity of production is given by a
high degree of automation. Stopping and
restarting production is associated with
significant costs [2].

e Interrupted production — a number of non-
technological processes, such as material
transport or tool change interrupts the
technological process. In this type of production,
production can be stopped and restarted at any
time without much cost. Because of the variety
of operations and the large number of products
produced at the same time, batch production is
more complex than continuous production. In
intermittent production, automation is much
more difficult to apply and also creates pressure
to increase the fluidity of discontinuous
production [2].

According to the nature of the technology:

e Mechanical production — the properties of the
substance of processed materials and semi-
finished products do not change, but the material
or semi-finished product changes its shape and
quality (e.g. engineering production,
construction production, etc.).

e Chemical production — the properties of the
substance of the substance change.

e Biological and biochemical production -
substance processes are changed by using natural
processes [4].

According to the type of production:

e Piece production — is characterized by the
production of a large number of different types
of products in small quantities.

e Serial production — the same type of product is
produced repeatedly in series, which are referred
to as small-, medium- and large-scale production
according to the size.

e Mass production — a large amount of one or a
small number of product types is produced [4].

Table 1. Comparison of production process types

Type of Characteristic Example
production
process
Custom Individual Electron
production orders or pieces  microscope
Serial Multiple units of  Electrical
production diverse products  appliances for
on different households
devices
Mass Unlimited units  Electrotechnical
production of one product components
on the same
devices

According to the form of organization of the
production process (an important role is played by the
equipment and organization of the production process
and thus also the management of the material flow):
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1. Line production —one or a couple of related products

are produced without the individual production they
uncoupled the phases with the help of intermediate
stocks. It takes a lot of time and capital to create a
design for jet production. The layout of the plant is
completely adapted to the products. This is the
exclusion of inter-operational stocks, short lead
times, extensive division of labor, transparent spatial
situation and production scheduling only for the line
as a whole. Automation of the production process
will ensure that the operator can only supervise the
processes. Individual operations in the production
process must be controlled so that combinations of
operations can take place at the same time. The main
elements that are important to think about during the
coordination process are determining the best

the total number of products to be produced, the
number of products processed at the same time, the
flexibility of the workplace and production facilities,
and the degree of interconnectedness of the
production process with interoperational stocks. The
solution is to draw up a production schedule, which
prescribes how much, from what, when and where it
must be produced. It is about defining the needs
(material) and order (operations and orders) for the
required volume. For the purposes of determining
needs, it is possible to use the MRP (Material
Requirement Planning) technique or some method
from the SIC (Statistical Inventory Control) stock
management system) [2].

Table 3 Advantages and disadvantages of group

2. Group production - it involves the production of

several products, the consumption of which is
relatively stable. Each of these products goes
through a fixed route and is produced on the same
equipment. In this type of production, the production
stages can be decoupled using intermediate stocks.
This is why batch production takes longer than mass
production. Spatial distribution of the equipment is
controlled according to the group of products and
must be flexible enough to be able to adapt to the
production of a larger number of products. Provided
that certain conditions are met, it is possible to
arrange selected parts of the production process as in
flow production. However, this production is less
economical than jet production. Spatial layout
cannot be solved once and for all, because different
requirements are placed before each production
process, which means rescheduling again and again.
Coordination of individual operations is influenced
by factors such as the number of production stages,
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sequence of operations for a specific technology, production
determining and defining the production speed of the The formof  Advantages Disadvantages
line and mutual time coordination of individual organization
workplaces. The goal is to minimize downtime of the of the
flow line system [2]. production
Table 2 Advantages and disadvantages of line process
production Group - Production of - Longer
The form of Advantages Disadvantages production a larger number average
organization of products production
of the - Products are time
p:gg:;;tlon processed compared to
(plurrent “Short “Low simultaneously jet .
production transport route adaptability to production
- Short changes and - Less
production flexibility economical
time - Sensitivity to than jet
- Low machine production
commitment of failure and the - Complexity
working occurrence of
capital failures of )
- Saving of - Monotonous scheduling
production work before each
Costs production
process

3) Phased production (job shop) — a whole range of

products is produced from each type in small
quantities. Products of various nature are produced,
either standard or specific for a particular customer.
The products pass through the workshop along
different routes for each product, which means that
the routes are diverse and also differ in the length of
the processing time. The average length of
production is much longer than in jet production.
Production facilities are less efficient because they
are not specialized. They are organized into
functional groups, so it is a so-called technological
arrangement of production. The orders are
determined by the machine based on the order so that
the optimization criterion is met. Custom
manufacturing is dynamic, which means that the
tasks that will need to be performed are not known
in advance. Therefore, it is not possible to schedule
work orders precisely because the tasks arrive in
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time. A very effective method in this type of
production is SPT (Shortest Processing Time). From
the point of view of lead time control, the
performance of custom production is strongly
dependent on the load factor, because the factor
determines the waiting time. The critical limit that
the utilization coefficient must not exceed is 90%

[2].

Table 4 Advantages and disadvantages of phased

production
The form of Advantages Disadvantages
organization
of the
production
process
Phase - High degree - -Length and
production of flexibility complexity of
and transport
adaptability to routes
changes - Long
- Low production
sensitivity to lead time
machine - High demands
failures on production
- Low areas
sensitivity to - Limited
failure overview in
production
- High level of
inventories of
work in
progress

An effective logistics and production strategy and
planning provides the company with control over
incoming material, maintains stocks at optimal levels,
organizes the reverse flow of goods and ensures the
transfer of cargo by the most suitable mode of transport,
which significantly helps to reduce costs. If the company
does not provide services quickly, qualitatively and
flawlessly, it has no chance to succeed. An appropriate
management strategy can optimize transport processes
and eliminate possible breakdowns, which means that it
also has a direct impact on customers. Quality services
build a solid reputation for the company and thus ensure
further orders.

During 2021 and 2022, we see a significant increase
in energy prices due to a combination of a sharp increase
in global energy demand (due to the reactivation of the
economic cycle) and weak supply (due to geopolitical
issues and a shift in the energy model towards non-fossil
fuels), leading to a global energy shock. In 2022, the
geopolitical context puts additional pressure on
international gas and oil prices, which could exacerbate
the already significant impact of rising energy bills.
High energy prices represent the biggest problem for
companies with a high degree of electrification in heavy
industry. Some factories had to significantly reduce their
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production in order to avoid next year's losses
amounting to tens of millions of euros [5].

This fact, related to the increase in the prices of
energy and commodities, negatively affected suppliers,
customers, but also operators of systems and networks.
Electricity and gas prices were most significantly
affected, as a result of two significant events, which are
the Covid-19 pandemic and the war in Ukraine, which
began on February 24, 2021. At the beginning of 2022,
the situation was expected to stabilize, and thus
wholesale energy prices would fall. However, current
forecasts say that a significant drop in prices will not
occur even until 2024 [6].

Economic changes in the form of alternating periods
of crisis (economic, social, economic and moral) and
periods of well-being, representing the rapid
development of industry, companies and technologies,
push businesses to constantly improve the quality and
efficiency of production, optimize distribution, optimize
costs and profit and offer customers high quality
services. It is very important that the company pays
attention to the search for possible savings, because they
can ensure their survival in difficult times, or even a
competitive advantage. If a company wants to maintain
and strengthen its position on the market, it must
implement an innovative policy that will ensure a better
position than its competition. Companies must therefore
focus on increasing resource efficiency through a more
systematic approach. A manufacturer's measures to
increase cost efficiency concern either the production
process or the personnel it employs. A manufacturer that
focuses only on these two aspects significantly limits its
ability to reduce the overall costs of its company. This is
why material flow analysis is beneficial to the overall
profitability, longevity and efficiency of a business.
Material flow analysis is an important part of industrial
production, especially in terms of efficiency and costs.
A manufacturer relies on a lean manufacturing process
to ensure profitability, but if there is too much waste in
the manufacturing process, the company loses money in
the long run. Such business also has an adverse effect on
the environment. By working with lean consulting firms
and committing to MFA and material flow restructuring
when needed, the manufacturer saves money and
optimizes performance, leading to improved fiscal
performance of the business The need for increased
efficiency in the management of non-renewable
resources is increasingly important, because air
pollution has real and far-reaching consequences [7, 8].

Due to the rapid growth of the number of companies
and thus the rapidly growing competition, the period of
globalization is very important for companies to
constantly increase their competitive advantage in the
market. The European Union has gone through various
changes in the economy caused by a change in the
political environment. This fact caused the need to
change the management and guidance of operational
economic processes. We can observe big changes
especially in the material circulation process.
Circulation does not mean only a material connection
between production and consumption, but also a
material connection in one's own production.
Differentiation from the competition is therefore the
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most important goal of manufacturing companies.
Differentiation can lie in better products, technologies or
innovations, but also in the way the company handles
waste. It is very important to pay attention to the
effective management and improvement of processes in
the material flow. The way manufacturing companies
handle waste can significantly affect their impact on the
environment. A company can prevent harmful effects by
influencing its activities related to the extraction of
primary raw materials and also the transformation of
primary raw materials in production processes [9].

The European waste management policy has set
itself the goal of preventing waste generation. Waste
production in manufacturing sectors in the EEA 18
countries currently appears to be stable. However,
acceding countries saw a significant increase in
production from the basic metal industry and also from
food production. The amount of construction and
demolition waste is still growing. We can conclude that
this growth is closely related to economic growth.
Recently, waste streams have also begun to appear,
which are created as a result of the implementation of
measures to improve the environment in other areas,
such as residues from flue gas cleaning and sewage
sludge from waste water treatment plants. One of the
other very important goals of the European Union in
within the framework of the waste policy is to obtain
high-quality resources from waste in the greatest
possible quantity and thereby contribute to the circular
economy. The European Green Deal was created to
protect human health and the planet. The reason for its
creation is the effort to create a healthier, more efficient,
more modern and especially more competitive policy.
This strategy has set a very ambitious and bold goal of
zero environmental pollution. The European Union
developed the Waste Directive, which represents the
EU's legal framework for waste management. A ‘waste
hierarchy' has been introduced, meaning the
introduction of an order of preference for waste
management, which helps to categorize waste based on
the need for different specific treatment approaches. For
these purposes, the EU has created a number of laws that
deal with those types of waste [9].

3 CONCLUSION

The type of production is given by the complex
characteristics of the technical, organizational and
economic characteristics of production, with regard to
the width of the assortment, regularity, stability and
volume of production. The main indicator characterizing
the type of production is the coefficient of consolidation
of operations Kz. The coefficient of consolidation of
operations for a group of works is defined as the ratio of
the number of all different technological operations
performed or carried out during the month to the number
of works [4].

Nowadays, production management is a decisive
factor in the success of the company. Without
production management, the company cannot fulfill the
obligations or goals it has set. Good governance brings
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many benefits to any business, regardless of its size.
These advantages consist in better quality, lower
operating costs and also in the reliability of the
production system. Better quality — A well-maintained
facility can produce higher quality products. It also
ensures high awareness of managers, supervisors,
operators and technicians who can catch errors before
they occur [1]. A systematized program will create
standard operating procedures, standard work
documentation and built-in audit procedures. Effective
management ensures the development and deployment
of procedures that reduce waste to the lowest possible
level. Without its introduction, the quality of products is
reduced, or defects occur, scrap and over-processing
will increase production costs and reduce profitability.
Waste does not have to be physical. Waste can also
include excessive or unnecessary movement of
operators and repeated transport.  Production
management relies on principles that also reduce these
types of waste. Lower operating costs - Managers use
different costing methods to reduce costs. Effective
production management techniques and systems reduce
these costs by providing mechanisms and
methodologies to identify, analyze and change processes
to achieve the most efficient production method.
Applying these techniques to all variables cumulatively
reduces costs in all areas. Reliable production
management system - means using data to help
managers evaluate plant progress. This includes
operator output, equipment performance and efficiency,
quality monitoring methods, and more. Using these
tools, managers can identify variances that could affect
quality, production time, and errors, and use this
information to proactively address them.
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COMPARISON OF AGILE AND TRADITIONAL PROJECT
MANAGEMENT APPROACHES WITH RESPECT TO THE PROJECT
LIFE CYCLE

Michal Brutovsky ! — Katarina Buganova ?

Abstract: Project management is currently one of the most frequently used tools for implementing change, innovation and
optimization of business activities and processes. There are several methodologies and approaches based on which it can
be implemented, and a great emphasis is also placed on risk management. The aim of this article is to highlight the
specificities of traditional and agile approaches in project management with respect to the project life cycle.

Keywords: project, traditional approach, agile approach, life cycle, comparison.

1 INTRODUCTION

Project management is essential in today's business
environment because it promotes the implementation of
change and continuous improvement through various
types of projects, thus improving business performance.
Craddock (2013) proved that the success and
sustainability of projects are directly related to business
excellence [1].

Adopting a project management culture helps
organizations understand and adapt their core activities
to different norms, regulations, and behaviours. In
addition, it influences employee expertise and
engagement, project management processes and their
application through various methods and tools such as
requirements analysis, timeframes, agile methods,
specific software to support project management, etc.

(2], [3]

It is increasingly emphasized that project success in
modern thinking should take into account not only the
dimension of efficiency and business impact on the
organization and the customer (benefits). Also important
are new perspectives for all stakeholder groups, directly
related to the appropriate achievement of their desired
level of satisfaction in terms of organizational,
personnel and technical implementation of the project

[4], [5], [6].

As such, project management deals with the creation
of a new organizational state, e.g., through the creation
of a new or adapted product, service, or process. Project
management ensures that the creation of this new
organizational state happens within the prior defined
time and costs, i.e., that the project is completed on time,
within budget, and in scope. Sustainable project
management extends this perspective and includes
sustainability targets [7].

Risk is an inherent property of every project. In
many cases, project management and risk management
are applied quite independently. On the one hand, the
traditional tools of project management do not include
the notion of risk. On the other hand, the tools of risk
management focus on the representation of risks
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without explicitly representing the project, which leads
to implement the risk management process
independently of the project management process.
Methods and tools are needed to manage and represent
risk project. The absence of such techniques is a concern
because there is no risk without project and no risk-free
project [8].

Risk management is implemented in the project
management of the enterprise by implementing the risk
management process at both the strategic and
operational levels of the enterprise, as part of the
implementation of business and project processes and
guidelines. In order to achieve high efficiency of the risk
management process, the established principles of risk
management at the strategic and operational level of the
organisation must be followed, whereas the traditional
or agile method of project management can be used.

2 SPECIFICS OF TRADITIONAL AND
AGILE APPROACHES IN PROJECT
MANAGEMENT

The unprecedented rate of change in business and
technology has made it increasingly difficult for project
teams to determine stakeholder requirements and be
responsive. The rapid changes to requirements
necessitate agile project management practices [9], [10].

Generic definition of project agility offered by
Conforto et al. (2016) is the project's team ability to
quickly change the project plan as a response to
customer or stakeholders' needs, market, or technology
demands to achieve better project performance in an
innovative and dynamic environment [11].

Project management methodology is usually defined
as a set of methods, techniques, procedures, rules,
templates, and best practices used on a project. It is
commonly based on a specific project management
approach, that defines a set of principles and guidelines
which define the way a project is managed. With the
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growing trend of usage of agile project management on
different projects, it is clear that two opposite sides exist
- traditional and agile project management approach,
and that there exists a need to combine both approaches
[12].

If the level of these deficiencies can be eliminated or
reduced, it will increase the chances of project success.
Businesses can then manage projects in the right way,
considering their organisation and the challenges they
face. UK project management company Wellingtone
PPM created a survey in 2017 to review project
management across all industries. It found that only 59%
of respondents base their project on planned project
scope, 48% mostly or always follow their project
schedules, and 62% are always or mostly involved in
risk management [13].

Recent results from the Standish Group study in
Figure 15 show that agile projects are statistically 2
times more likely to succeed and 1/3 less likely to fail
than traditional (waterfall) projects [14].

failure . 2%
‘ 8%
. 53%
success ] 26>
: : 42%

0% 10% 20% 30% 40% 50% 60%

E Traditional m Agile

Figure 1. Success of project approaches
(Source: adapted from [14])

Standish Group's 2018 survey findings show the
success rate of technology projects at 36%, with agile
projects succeeding more often [14]. Agile approaches
in large enterprises often encounter complications such
as management's reluctance to change established
stereotypes and embrace a change in corporate culture,
or the involvement of the responsible project manager in
product development.

According to the latest industry survey, “15th State
of Agile Report” (2021), agile project management
practices have been extensively used in IT projects.
However, professionals have started applying these
practices to non-IT projects like business process
change, financial services, manufacturing, innovative
engineering, and healthcare projects [15].

In the traditional approach, complications are most
often associated with over-complexity, well-defined
processes, and customers may not always understand
delivering a product that. The traditional approach is
based on the need to meet the specifics of the
requirements. Requirements are fixed as functionality,
and time and resources act as variables. In the event that
there is a threat to the fixed functionality, changes are
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also set in these variables. Often budget or human
resources need to be increased, which may not be
desirable.

The agile approach, on the other hand, considers
time and resources as fixed, which are defined by the
client at the beginning of the project activities, and the
functionality  (functional  requirements) changes
continuously.

FIXED

WATERFALL
MODEL

AGILE
MODEL
ESTIMATED

Figure 2. Traditional and agile triple-imperative
(Source: modified according [16])

Agile methods remove the need to create
descriptions of the task elements to be implemented,
prioritizing functionality and a properly functioning
system or component that is ready to be handed over to
the customer. The basis of agile methods is teamwork,
self-organization of team  members,  proper
communication, and creativity. The agile approach to
project management largely boils down to the human
factor, with particular emphasis on communication,
commitment, collaboration and proactivity of
stakeholders [17], [18], [19].

3 COMPARISON OF TRADITIONAL AND
AGILE APPROACHES IN PROJECT
MANAGEMENT

Both the traditional approach and the agile approach
have their specifics, which may suit certain types of
organizations. It is also necessary to consider the nature
of the project. The procedure is different for projects
aimed at expanding services, construction projects,
innovation projects, educational projects, IT projects,
etc. Each project team should consider choosing a
traditional and agile approach (or a combination) even
before starting the project solution, already during the
creation of the feasibility study.

A comparison of the two approaches is shown in
Figure 3. It claims that the full assignment must not be
created entirely at the outset (at the time of greatest
uncertainty) but must be continuously changed and all
estimates continuously refined. Moreover, a close
connection with the customer creates a better
environment and relationship.

In today's dynamic times, it is an advantage to
release a product as quickly as possible and then work
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on it based on feedback

[20].

‘WATERFALL MODEL

Implementation

Evaluation

Release
(Confirmation)

Tmplementation

PROJECT TIMELINE

Implementation

Release

Evaluation,

AGILE MODEL

Figure 3. Traditional versus agile approach
(Source: prepared by authors,
modified according [16])

A comparison is then drawn in Table 1, which shows
that these are two different approaches to managing the
process and the project life cycle process. Agile as more
flexible, collaborative, embracing change and often
suitable for smaller projects where a minimum viable
product is critical.

Table 1. Comparison of project management models
(Source: prepared by authors)

WATERFALL AGILE MODEL
MODEL
gradual/linear phases
preliminary planning

continuous cycles
small, high-functioning,

and in-depth collaborative teams
documentation
contractual multiple methodologies

negotiations

simple and anchored
projects

close involvement of
the project manager

flexible/continuous
development
customer participation

Agile values and principles focus on iterations,
increments, self-organization, and closer interaction and
collaboration with customers as a new way of project
management [21].

Traditional, on the other hand, as more controlled
and rigorous, with progress measured by clearly defined
incremental milestones and targets. Both approaches are
proven to work and fail on different types of projects.

Tables 2 and 3 describe and compare selected criteria
of traditional and agile project management approaches.

24

Table 2. Comparing the focus of the traditional project
management approach
(Source: prepared by authors)

FOCUS DESCRIPTION

Pressure Tasks are assigned to managers and
team leaders.

Priorities Tasks have priorities.
Multiple tasks can have the same
priority.

ASAP As soon as possible.

Typically, high pressure on tasks,
working on multiple tasks at the
same time.

Team oriented to a particular
specialisation.

Large teams
of specialists

Irregular Delivery of the result takes a long

deliveries time and is delivered to the client

with after a longer period.

frequent

corrections

90% of The product is constantly in a state

things 90%  of development. We have to wait a

done long time for the final.

Limited Only selected persons have an

visibility overview of the status of the
project. Team members often don't
know where they are and where
they are going.
Non-transparency puts a lot of
pressure on processes and control
mechanisms.

Post At the end of the project, the

Mortem project manager will focus on
developing a post mortem, or
lessons learned, so that subsequent
projects do not repeat the mistakes
that have been identified.

Acceptance | The project is tested only at the end

testing at the = after handover.

end

Waterfall The project is divided into analysis,

design, implementation and testing
phases.

Each change takes the team back to
the previous phases in
a complicated way.

Table 3 describes the criteria in the same sequence
that are characteristic of the agile approach.

A project is an activity that directly involves risk and
uncertainty. The key to the success of any enterprise
implementing projects of various types is the effective
implementation of risk management elements in project
management from the inception of the project idea and
its intention, through implementation and subsequent
control and sustainable status.
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Table 3. Comparing the focus of the agile project
management approach
(Source: prepared by authors)

AGILE (ACTIVE) APPROACH

FOCUS DESCRIPTION

Pull Tasks are taken by each member
of the team independently,
according to his/her
competences.

Tasks have a unique sequence
number.

The team tries to complete tasks
according to the order typically
set by the client, or the area
according to value and
importance.

As late as possible.

Do not waste time detailing
features you may not need.
Details are added only before
implementation.

Effective communication and
small teams of up to 10 people.
All roles are required to deliver
results.

The product can be delivered
continuously at regular intervals.

Sequence

ALAP

Small and
multifunctional
teams

Regular
deliveries

Getting Things
Done

In each iteration, the completed
and functional part of the
product.

The entire team, including the
client and management,
transparently sees the status of
tasks, plans and issues.
Transparency is the foundation
of trust.

The team is focused on
continuous  improvement  of
work  organization, team
functioning, quality of inputs
and outputs. They strive to
identify and eliminate
redundancies.

The results of each iteration are
accepted and presented
continuously at the end of each
iteration.

The project is divided into
iterations of equal length, during
which the team analyses,
implements and delivers the next
part that the client needs the
most.

Transparency

Continuous
improvement

Continuous
acceptance

Iterations and
increments

Significant risks can arise already when moving to
an agile project management approach. The following
risks may arise when an organisation moves to an agile
approach to project management:
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e  Excessive number of project team members — a
frequent risk of projects is the inability of
individuals to do a good job, in a smaller project
a smaller number of people are needed, where a
more rigorous selection of qualified staff is
taken care of, which is not always feasible in a
project with many people,

e Lack of synchronization of project teams —
when a small team is working it is possible to
observe the result of the team, it is essential to
ensure close cooperation of teams working on
common functionality,

e lLack of transformation in the mindset of
employees during the transition - managers and
executive leaders must rigorously oversee the
maintenance of practices according to the new
(agile) methods in order not to revert to previous
approaches, the risk is rooted in insufficient
breaking of employees' ties to the past [22],
[23].

In agile methodologies, several project planning,
execution, monitoring, control and closure processes are
performed in each iteration. In general, agile methods
are lightweight processes that [24], [25]:

o Employ short iterative cycles,

e Actively involve users to establish, prioritize,

and verify requirements, and

e Relyon a team’s tacit knowledge as opposed to

documentation.

Agile methodologies, along with the corresponding
tools and practices, are claimed to facilitate teams in
managing their work more effectively and conducting
their work more efficiently while fostering the highest
quality product within the constraints of the budget [26].

Support is needed to develop new strategies for the
development and implementation of risk management as
part of project management to realise the potential. Risk
management is a priority process within project
management, whether agile or not.

A risk is an unpredictable event or scenario that, if it
occurs, has a positive or negative impact on one or more
objectives. Negative risks are perceived as threats and
positive risks are perceived as opportunities. Risk
management procedures include risk assessment, risk
identification, risk analysis, risk response planning,
response implementation and risk monitoring. The
objective of project risk management is to reduce the
likelihood and/or impact of negative risks while
increasing the likelihood and/or impact of positive risks
to optimise the possibility of project success [27].

While project risk management is essential for all
projects, it is more important for agile projects because
of the risk factors involved in the agile project
prioritization process. According to several authors, a
great deal of explicit risk management becomes
unnecessary if a project uses an agile approach. With
short iterations, a concentrated focus on project output,
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a heavy emphasis on automated testing, and frequent
deliveries to customers, teams help avoid the biggest
risk that most projects face - not delivering anything in
the end. Many agile projects reject any form of explicit
risk management. Risk management is about
identifying, addressing and eliminating sources of risk
before they become a threat to the company. There is a
common agile way of managing risk. Risk management
in agile project management adopts a cycle of four
processes. These four risk control steps associated with
agile project management mean that risks are identified,
assessments are made, responses are considered and
reviews are analysed [28], [29].

The most common weaknesses associated with
project failure are:
e poorly defined project scope,
o insufficient risk management,
e Kkey prerequisites are not identified,
e project managers who lack experience and
training,
¢ no use of formal methods and strategies,
e lack of effective communication at all levels,
e key personnel leaving the project and/or the
company,
e poor management of expectations,
ineffective leadership,
lack of detailed documentation,
failure to follow requirements,
failure to follow procedure,
lack of detail in project plans,
inaccurate estimates of time and effort,
cultural differences in global projects.

It is necessary to prepare for the maximum use that
the agile project and risk management model offers.
Most important for the correct and successful
implementation of projects is a competently
implemented project management with implemented
risk management. These are basic aspects of project
management, but a large proportion of respondents
consider them optional. There is a relationship between
them, and we find that effective risk management is
critical to managing scope and controlling schedules,
especially for complex projects with challenging and
frequently changing requirements. Risk management is
one of the most important success factors for projects.

4. CONCLUSION

To be successful, an industrial enterprise needs to start
with optimising its project management processes. It is
necessary to make process changes and activities aimed
at process innovation and project management
optimisation and to apply risk management suitable for
this type of activities, which will take into account the
conditions of process-type project management. It must
be aimed at improving the skills of managers and focus
on gradual adaptation using the potential of employees.
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What is being forgotten is the European Union Council
Directive 89/391/EEC itself, which states that the
employer must be able to identify and assess the risks to
safety and health, and to determine and take the
necessary protective measures.

When planning risk prevention in enterprises, it is
necessary to take into account the impact of technology,
work organisation, working conditions, social relations
and the impact of the environment on the workplace.
These are all aspects and an integral part of the success
of project management of the enterprise, which is
insufficiently applied in practice today.
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MANAGERIAL APPROACHES FOR MEASURING SECURITY RISKS IN
THE CONDITIONS OF TERRITORIAL SELV-GOVERNMENT UNITS IN
SLOVAK REPUBLIC

Lubos Cibak ! — Monika Hudakova 2 — Marian Kova¢ 3

Abstract: The objective of the article is to analyse the current situation of risk management applicability on municipal level of public
adminsitration in Slovakia and to propose a specific methodology for risk assessment of security services on this level of
public administration. The article beside proposing the method also evaluates applicability of the proposed methodology
in practice. The article refers to a wider research in the risk management applicability in public administration and
entrepreneurial environment and its connectedness to the citizens” security level and life quality in regions.

Keywords: risk management, managerial approaches, security risks, citizens” security, territorial self-government

1 INTRODUCTION

At the municipal level, public policies are planned
and implemented as tasks within its own competence
(original) and tasks in the devolved competence
(transferred). Many of these competencies carry a risk
flag, especially for those tasks that are directly linked to
financial planning or where the decision-making process
takes place.

For a long time, security was considered a purely
military matter, but the new framework for security
analysis provides a different, more comprehensive view
of security. This new framework is primarily based on
the collapse of the bipolar world and the subsequent
gradual increase in social and industrial risks.
Representatives of this direction are authors such as
Barry Buzan and Ole Waever, or Jaap de Wilde. [5]

According to the authors Baldzova, Papcunova:
"When assessing any public service, the management
can evaluate the achieved results according to the
following criteria:[1]

* Quality of service for the customer, including
availability (for example, time);

* Public service performance;
« Costs incurred for this service;
* Customer satisfaction and employee satisfaction."

The Center for International Statistics at the Canadian
Council for Social Development, in cooperation with the
Canadian Insurance Board, proposed a model for
determining the so-called Index of Civil Security. [2]
By the civil security index, they understood the
combination of economic security and physical security,
which were later enriched with health security. The
research was based on the principle of realizing that
security is a subjective state (feeling) of people,
depending on the ability to respond and manage a
specific situation.
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The municipality, as the basic unit of territorial self-
government, has a specific place and tasks in relation to
the security of citizens. The self-government of cities
and municipalities has an important role in promoting
sustainable socio-economic development, primarily
through the creation and implementation of planning
documents of fundamental importance for the given
territory.

In this context, the security of citizens also comes to
the fore, as one of the decisive factors in the quality of
life of the inhabitants, which the municipality ensures to
its citizens as the closest link of public administration.

We believe that measurable indicators for the security of
citizens within the municipality should be part of a
wider, interconnected process, with a clear strategic goal
and a procedure for achieving it. Measuring the value of
monitored indicators of citizens' security, their
combination or mutual comparison represent a
necessary connecting link for the application of
managerial approaches at the level of self-government
management, risk management and crisis management.

The mission of the municipality's self-government is
also to satisfy the needs of citizens in the area of their
security, as long as it is within the power of the
municipality's self-government apparatus to solve the
given situation.

With regard to the above, we can conclude that: "The
mission of the municipality as a local self-government
body in the area of citizen security is the provision of
public services that lead to the protection of life, health,
property and the environment of citizens, as well as to
the development of the security environment of the
given municipality."

2 METHODOLOGY PROPOSAL FOR
MEASUREMENT OF SECURITY RISKS ON
SELF-GOVERNMENT LEVEL OF PUBLIC
ADMINISTRATION IN SLOVAKIA

When creating the proposed method of measuring
the security of citizens, we based ourselves on well-
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known methods of measuring differences. In particular,
it was a SERVQUAL method based on the GAP
method. It originally served to measure the quality of
service based on the paradigm of the contradiction
between the idea of a service and its actual provision.
Based on qualitative research, the authors of the method,
A. Parasuraman, V.A. Zeithaml and L. L. Berry, have
identified 5 gaps, which we now present in a
transformed form to the needs of the issue addressed. [3]

The first gap is the difference between what the
citizen expects and what the municipality thinks he
expects. In order to reduce this gap, it is necessary to
conduct surveys of citizens' perceptions of the issue and
also to create opportunities for their expressions, to be
close to citizens so that their needs can be known.

The second gap is the difference between the real
characteristics of the service and the expectations of
citizens.

The third gap is the difference between the real
system of service provision (in relation to human
resources, technologies, etc.) is not in line with the
standards that the municipality declares in relation to
services for citizens.

The fourth gap is between the proclamation of the
provision of a service by the municipality and the
service actually provided.

The last, fifth space is the space, as the resulting
difference given by adding up the previous differences.

Inputs used by the method
Under the proposal, the quality of such services is

assessed on the basis of three dimensions of input data,

v' Objective data indicators given by quantitative
features of the competences and tasks of the
municipality in the field of security.

v’ Subjective indicators given by the opinion of
representatives of the municipality on the quality of
support from the state for the provision of services in
the field of security of citizens. They are given by the
semi-quantitative expression of the qualitative
features of the competences and tasks of the
municipality in the field of security.

v’ Subjective indicators given by the opinion of the
representatives of the municipality on the existence
and extent of the difference between the service
provided and the expected service on the part of
citizens. Also expressed in semi-quantitative form.

In this context, we formulate the following logical
statement: "A citizen can feel safe in the territorial unit
of a municipality if the requirements that the
municipality is to fulfill in the field of security in
accordance with the law are fully met. At the same time,
the municipality or representatives of the municipality's
self-government can perceive their abilities to provide
specified services if they are in accordance with the
needs and expectations of citizens."

The leitmotive of the proposed method is relation to the
identified pillars of the risk management approaches in
public sector innovations published in OECD survey.
There are identified three pillars of successful risk
management as to set up the preconditions;
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identification of processes for mitigation of uncertainty,
and the orientation that ensures that one innovation does
not have consequences in other areas. [4]

If we want to measure the quality of security
services, we must base ourselves on a coherent,
definitive set of services under the above scheme. Thus,
a certain set of services 1 <1;n>, will be determined by
the number of security services that the municipality
should provide to its citizens.

In relation to the above decisions, the security of a
citizen of the relevant territorial unit "a" will be defined
as a combination of indicators of an objective and
subjective nature.

I'b" a=\NQ&[(V(n&(P"1 ... Pn" ) ))(V(n&X"1" ...
xX"n")N1)

We express the security of citizens of the territorial
unit "a" as an index that is equal to the square root of the
product of the sub-index of objective security and the
sub-index of subjective security.

The subjective security sub-index expresses the sum
of qualitative security indicators. We express it as the
square root of the product of the semi-quantitatively
expressed qualitative indicators of services "i" for i
<l;n>.

The objective security sub-index expresses the sum
of quantitative security indicators and is expressed as the
square root of the product of the service data indicators
"i" for 1 <1;n>.

The cross-connection of subjective and objective
sub-indexes reliable for citizens” security measurement
refers to a similar proposal identified in the research of
Maatreva, Solodukha and Sunaeva who identified the
principles for assessment of the public services quality
by using the perception indicators and also adapted the
SERVQUAL methodology for the assessment of
satisfaction with public services. [6]

The application of the proposed procedure for
measuring the security of citizens is tied to:

v' A certain set of "n" security services that a
municipality should provide to citizens.

v Determination of the unit of measurement, resp. the
method of adding up components with different
dimensions.

v' Selection of the appropriate scale for evaluating the
measurement results.

1) In order to identify all "'n" services that determine
the security of the citizen in the conditions of the
municipality, we used the results of the performed
critical analysis of the competencies and tasks of the
municipality defined in the legal norms with regard to
two criteria: [7]

(A) obligations relating to the municipality;

and at the same time

(B) obligations relating to the security of citizens as
defined by choice.

These are such services that the municipality
provides for its citizens, failure to comply with which
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would directly endanger the life, health, property or life
quality of the citizen.

The resulting set of obligations of the municipality
in the field of citizen security is the basis for formulating
the services that the municipality should provide in
order to achieve the ideal security of citizens.

2) Since the individual security indicators are
expressed in different scales and different units of
measurement, we consider it as necessary to introduce a
transformation method for the formation of scores.

The perceived service to citizens and the
municipality will be measured by surveying the opinions
of respondents on the chosen scale, thus achieving a
semi-quantitative expression of the qualitative features
of security. The survey of the perceived quality of
service will consist of closed questions with a possible
answer on the range {1; 2; 3; 4; 5}, with answers 1 and
5 indicating a verbal meaning with a mutually opposite
effect on the security of the citizen. Answer 1 will
represent an exclusively negative impact, answer 5 will
have a significant positive impact on the quality of
service. Answers 2, 3, 4 will represent intermediate steps
between specified boundary descriptions.

Let Xi be the value reached by the i-th municipality,
then the transformation of the indicator Xi into the form
X'i will be provided by the formula below:

X i=((Xi-Min(x)))/((Max(x)-Min(x)))

Rating scale used by the method

In order to allow not only comparison, but also direct
evaluation of the obtained index, we consider it
necessary to classify the individual values of the index
into intervals. To do this, we will use the formula for
determining the width of the class, while we already
know the number of classes, it was fixed at 5.

h = (Xmax — Xmin) / k

By substituting the appropriate variables, we get the
class width, which will depend on the specific value of
the variables. Thus, we obtain the intervals in which we
can evaluate the resulting index through the appropriate
range of subjective indicators in the sense of verbally
expressed extremes.

Final assessment of the proposed method

In the current sense, we can only assess the proposed
method from a theoretical point of view and from a
subjective point of view of its practical applicability.
However, we consider that the method includes all the
characteristics that are the subject of the evaluation of
the individual methods identified. First of all, it is an
effort to objectify the selection of input indicators
forming the basis for the creation of the output values of
the index. Furthermore, it is also a specific orientation to
the object of investigation — the security of citizens in
the conditions of self-governing territorial units of towns
and villages of Slovakia. We have tried to create the
algorithm of the method in full accordance with the

30

possibility of its future use, based on such procedures as
are applicable to any research subject in relation to the
availability of the indicators in question. Last but not
least, the rating scale reflects the objective distribution
of individual intervals through the application of a
formula for the formation of intervals in terms of their
width. The number of intervals is determined by the
number of individual possible evaluations.

Verification of the proposed method in practice
We decided to verify the validity and applicability of

the proposed method of measuring the level of security
of citizens in the conditions of territorial units of the
Slovak Republic through a case study. The overall range
of identified indicators of the security of citizens at the
municipal level is considerable. We therefore consider it
appropriate to confine ourselves when verifying the
proposed method to one of the identified areas of
security for citizens. Taking into account the results of
the survey of citizens' perceptions of individual areas of
security, we decided to focus more losely on the area of
Public Order and crime prevention. The reason for this
is the identified inconsistency in the perception of the
service by citizens, but also its overall lower qualitative
perception by citizens. By applying the proposed
method, we verify the objectivity of the conclusions
resulting from the evaluation.

To verify the proposed method of measuring the
level of securityy of citizens, the following restrictions
apply:

v The case study is aimed exclusively at verifying the
proposed method of measuring the level of security
of citizens in the conditions of territorial units of the
Slovak Republic.

v' lts intention is not to create generalizing conclusions
generally valid for all municipalities of the Slovak
Republic.

v" The selected set of municipalities examined (the
scope of the sample) was not established with the
priority aim of creating a representative sample.

Similar viewpoint can be seen in study of Haustein and
Lorson, who identify citizens into a decisive role in the
risk identification and risk management, who can help
to handle system risks by fostering acceptance and

loyalty. [8]

Protection of public order and crime prevention at the
level of municipalities of the Slovak Republic

In accordance with the Act of the SNR No. 564/1991
Coll. on municipal police, the municipal police has
clearly defined tasks and competencies in the field of
security. It thus fulfils an irreplaceable role, which also
has its historical context. At present, the municipal
police have a specific status within the security system
of the Slovak Republic given by the relevant legislation.

One of the programmes that municipalities have
earmarked as part of the programme budgeting is
Security and Order, usually referred to as Programme 5.
Some municipalities subdivide the Security and Order
Programme into Sub-programmes such as Public Order;
Protection against fires; Civil protection; or Flood
protection.
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Case study methodology
The subject of the survey within the framework of

the case study is a municipality with an established

municipal police. Between the municipalities of

Slovakia, the differences are due not only to the size

structure, but also to social and economic

cha/racteristics. These differences do not allow for the
establishment of municipal police units in all
municipalities. We therefore consider that, in order to
achieve the optimal set for verifying the proposed
method, it will be most appropriate to select only those
municipalities that have a common characteristic,
namely the status of the city. In relation to the issue, we
therefore focus on those municipalities that have the
status of a city and have a municipal police force.

Indicators of the security of citizens within a city with

an established municipal police directly derive from the

identified competencies and tasks of city self-
government.

In relation to the effective solution of the case study,
we consider it necessary to identify the different actors
of such a security analysis [5]:

v’ Reference object — citizens of a given city who may
be at risk and can legitimately claim the right to
receive services in the field of Public Order and
Crime Prevention in the municipality.

v The actor of securitization is the self-government of
the city. If necessary, they declare the reference
objects at risk and, as the founder of the city police,
he is the mover of the securitization process in the
city.

v Functional actors — act on the dynamics of security
relations in the sector. These are the members of the
municipal police themselves, but also business
entities and significant individuals. On the other
hand, there are potential intruders of public order or
perpetrators of crimes.

We consider subjective and objective indicators,
forming individual sub-indices, as indicators of the
security of citizens within the meaning of the proposed
method. The structure of indicators of the security of
citizens in the city is presented in Table 1. This is based
on a critical analysis of the competences and tasks of
local self-government.

In addition to the direct application of the proposed
method, the case study also includes obtaining an
overview of selected statistical features and their
interrelationships within the issue.

Methodology for the statistical survey of the case study

Statistical problem: Security of citizens in the
conditions of a municipality with the status of a city in
the field of crime prevention and protection of public
order.

Statistical unit: A municipality with city status.

Statistical characteristics: The statistical
characteristics have been defined solely on the basis of
critical analysis. We can divide them by nature into
qualitative and quantitative.
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Qualitative statistical features:

v The quality of the services provided in the field of
crime prevention and ensuring public order in the
city.

v The sufficiency of external resources provided to the
city to ensure crime prevention and public order
within the city.

Quantitative features:

The number of inhabitants of the city;

The area of the territory of the city;

The budget of the city allocated to ensure the

functioning and fulfillment of the tasks of the MsP

carried out by the city pursuant to par. 4 of Law

583/2008;

v" Number of members of the city police;

v" Number of preventive measures carried out by the
city police;

v" Number of offences registered by the municipal
police within the meaning of Sections 52 and 86 of
Law 372/1990;

v Number of block fines imposed by the city police;

v' The total amount of fines for offenses issued by the
city police;

v The number of existing cameras to track wrongdoing
in the city.

ANANEN

Statistical questions
The statistical questions are formulated again with

reference to the results of the aforementioned critical
analysis. Another factor controlling the content of the
statistical questions is the nature of the proposed
method. Thus, a comparison of objective and subjective
security, based on the procedures of the GAP analysis
method. Statistical questions:

v' What are the characteristics of the level and
variability of each defined quantitative trait of the
observed sites?

v' What is the most frequent interval of each defined
quantitative sign in municipalities with city status?

v Is there a dependence, and if so, what is the
dependence between any qualitative and any
quantitative trait?

The questionnaire survey questions reflecting the
indicators observed were compiled strictly in
accordance with the methodology of the statistical
survey. Thus, in addition to the questionnaire survey, the
data kept in the documents of each relevant municipality
became the source of the data in the survey. This was the
Report on the Activities of the City Police; The budget
of the municipality for the calendar year; The final
account of the municipality for the year in question.

Additional data, the number of inhabitants was
obtained directly from the questionnaire from the city
examined, respectively from the Database of Local and
Municipal Statistics of the Statistical Office of the
Slovak Republic. The area of the territory was obtained
from the Database of Local and Municipal Statistics.
The number of municipal police officers was obtained
from the Report on the Activities of municipal police,
source Ministry of Interior of the Slovak Republic,
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Department for Supervision of the Activities of
Municipal Police.

Description of the content of each indicator

The indicator "municipal police budget" (MPB)
represents the amount of funds expressed in Euros that
were actually spent by the city yearly for the services of
the city police, including wage costs and possible capital
expenditure.

The indicator "Number of preventions” (NP)
represents a number of discussions, lectures,
demonstrations that the municipal police conducted in
order to prevent anti-social and other undesirable
activities.

"Number of cameras" (NC) means an indication of
the current state of both rotating and stationary cameras.
In this context, the possibility of expressing the
percentage coverage of the city's territory was
considered. However, due to the impossibility of
comparing the total area of the city with the territory that
would require a camera check, such an intention was
abandoned.

"Number of members of the municipal police"
(NMPM) — the data represents the human resources
involved in the performance of the tasks of the city
police, while the representative number does not include
the auxiliary staff or the staff of the camera system
operator.

We consider the "number of infringements™ (NI) to
be an important output-oriented indicator. Its specific
expression must be understood in the opposite way. That
is, the lower the number of offenses, the safer the city is.

A set of inter-subjective indicators was structured
with a view to examining the quality of service in the
field of crime prevention and protection of public order
in the city.

"Quality of service in relation to meeting the needs
of citizens" (SQ) was marveled at through the statement
of experts from the city police about whether and how
well the city meets the needs of citizens and their
expectations through municipal police services. The
supplementary question followed the forms of mutual
communication between the city and citizens. In case of
perceptive indicators the scale is set on the range from 1
to 5, where 1 means the lowest quality of service rating
and 5 the highest rating.

"Quality of support from external sources for the
provision of the service" (QS)- the indicator monitors
whether the city police is sufficiently supported from
external sources, taking into account their status and
tasks. The basis for the investigation was mainly the fact
of real cooperation and use of the services of the
municipal police and the Police Force of the Slovak
Republic, or the use of the camera monitoring system in
the wider context in criminal investigations. Again, the
form of responses scale range is from 1 to 5.

In relation to allowing mutual comparison and
further work with the data obtained, we consider it
necessary to express them in the form of a converted
number per unit. For this we set 1000 inhabitants of the
city, or 1 km2, We decided to list almost all indicators in
relation to the respective population. The only indicator
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of the number of cameras for monitoring anti-social
activity is expressed in relation to the area of the city.
We consider such a statement to be appropriate in view
of the possibility of formulating measurable objectives
in relation to planned future values within the city
documentation (Program Budgeting).

The perceived sub-index is formed by two inter-
subjective indicators. On the one hand, it is perceived
support from external sources to ensure the functionality
of the services in question. The second is the evaluation
of the provision of the service in relation to the quality
of meeting the needs of citizens. It is in this indicator
that the attempt to blur the distinction between the
service actually provided and the expectations of
citizens is reflected.

Furthermore, there is a need to transform the
obtained data into a prepared scale, in order to allow
their mutual expression to each other, in the form of
scores on a scale of 1-5, where 1 is the lowest possible
value and 5 the highest possible value. This scale was
chosen in relation to allowing comparison with
intersubjective indicators, but also the calculation of the
index itself from individual sub-indices.
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Figure 1. Post-transformation indicators
(Source: Authors)

Subsequently, it is necessary to summarize the
individual indicators into an overall index of the security
of citizens in the conditions of cities in relation to the
protection of public order and crime prevention (city
police services).
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Figure 2 Public order Municipal security index
(Source: Authors)
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According to the above graph, one city ranked at the
level of the lowest rating with its Public Order Index,
when the city's services in the field of public order and
crime prevention are provided at an insufficient level.

For up to 8 cities, the rating was at the level — low
quality of service. For 6 places at the level of average
quality of service and 4 achieve a satisfactory quality of
service. None of the cities surveyed achieved the highest
possible rating.

Index value interval
index rating

<1;1,8> The service is poorly provided and the
existing measures do not meet the needs of citizens.

(1,8;2,6> The service is provided at a low level
and existing measures meet the needs of citizens to a
limited extent.

(2,6;3,4> The service is provided at an average
level and the existing measures meet most of the needs
of citizens.

(3,4;4,2> The service is very well provided and
the existing measures meet the needs of citizens.

(4,2;5> The service is well provided and the
existing measures fully meet the needs of citizens.

A verbal description of an

The obtained index of the security of citizens in the
field of public order and crime prevention in the
territorial unit of the city informs us about the quality of
services in the specified area for citizens. It combines
both perceived — subjective indicators and indicators of
an objective nature. It provides an essential tool for
assessing the quality of given services and comparing
them. We consider it extremely important to be able to
use the index also as a means of effectively improving
the quality of such services.

Summarization of the results of the public order index

The presented case allows the application of the
proposed method in specific conditions and prove its full
practical functionality. The procedure for applying the
proposed method in practice consisted of several points.
First of all, it was necessary to specify particular
conditions, both by choosing a specific subject and an
object of investigation. At first, the subject of the survey
nedds to be justified as the area of protection of public
order and crime prevention as a service of the municipal
police. The reason stemmed from the results of a survey
of citizens' opinions on security in the territorial units of
municipalities. The area in question was perceived
inconsistently by respondents, with prejudice and
subjectivisation caused by negative experiences of
citizens with repressive measures of the municipal
police being cited as the reason. Thus, by choosing an
area of interest, the case study also set itself the task of
examining the described opinion from the objective
point of view of measuring the security of citizens.
Municipalities with the status of a city with an
established municipal police became the object of the
survey. Subsequently, the selection of specific inputs
into the process of creating the resulting index was
made.

These were created taking into account the results of
the critical analysis of security services. The individual
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identified features of the municipality's services within
the General Internal Administration area served as a
starting point for deriving qualitative and quantitative
indicators of the security of citizens in given specific
conditions. In the next step, specific data was obtained
in the form of a basic set of monitored data.

Data collection was carried out through a
questionnaire survey, but also from the documentation
of the city: City budget; The final account of the city;
Report on the activities of the city police, These were
both data quantitatively, expressed directly by a
numerical indicator, but also data qualitatively
expressed semi-quantitatively through a prepared
transfer scale. It was necessary to transform the
individual data indicators of the objective sub-index. In
this respect, a specific variant procedure had to be used
as opposed to the general one that was part of the
proposed method. The variation of the situation from the
assumed state consisted in the fact that the values of the
individual indicators did not represent a finite set of
values with an easily identifiable minimum and
maximum. These were sample data, and a specific
method of deriving their theoretical lows and maxima
was chosen for the selection of the minimum and
maximum.

The acquisition of the normative values of individual
indicators on a scale identical to the scope of the semi-
quantitative expression of qualitative variables allowed
the formation of sub-indices and the resulting public
order index of each city examined. The existence of
standard input data as indicators allowed, following the
procedure given by the algorithm of the proposed
method according to the sub-areas, the creation of sub-
indices of objective and subjective security. Their
mutual product could have produced the resulting public
order index.

The method is fully functional and applicable to
other areas of security. Although this does not directly
follow from the scope of the sample, we dare to state the
possibility of applying the method to any city, but also
to the municipality in any area of security according to
the created algorithm.

3 CONCLUSION

In connection with the outputs obtained from the
implementation of the measurement of the security of
citizens in the conditions of self-governing territorial
units of cities, we consider it appropriate to formulate
results applicable both in theory and in practice. We
listed the individual cities of Slovakia that became the
object of the survey in relation to the exclusionarea of
security not by name, but with an assigned code. Thus,
we pursued the intention of minimizing possible
subjective influences. The combination of the outputs of
measuring the security of citizens and the results of a
statistical project allows us to assess the current state of
the monitored places in the area of security in question
— protection of public order and crime prevention.
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A comprehensible and universally applicable
measurement of the level of security of citizens enables
a better understanding of security factors in a self-
governing territorial unit. This knowledge facilitates the
application of elements of risk management, primarily
the assessment of needs for taking measures to increase
civil security, improve protection against threats and
reduce the probability of their occurrence and
manifestations.

The very knowledge and expression of the
structured  security  index  enables  effective
Benchmarking of cities and municipalities as a form of
comparison, which represents an effective form of
improvement when knowledge of the real situation
affects those involved.

The possibility of change and real improvement
through knowledge of the formula of individual
indicators and the possibility of influencing specific
values represent a significant positive effect.
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CORRELATION BETWEEN CAR SALES AND THE GDP IN THE
LARGEST CAR MARKETS INWEST EU COUNTRIES WITH FOCUS ON
THE IMPACT OF COVID PANDEMICS

Matu$ Dzuro ! — Nagib Daneshjo ? — Lucia Mali¢kova

Abstract: The present work focuses on the evaluation of passenger and light utility vehicle sales correlation with the GDP in largest
West EU markets: Belgium, France, Germany, Italy, Netherlands, and Spain. Correlation is evaluated over a period of up
to 20 years. The correlation is later evaluated over a 10-year scope before the Covid pandemics. In 2020 the Covid
pandemics hit EU. The correlation between car sales and GDP is then evaluated including 2020. This paper analyses the
influence of a significant negative factor. This factor is external to the economy.

Keywords: passenger car sales, LCV sales, correlation, Covid-19 pandemics

1 INTRODUCTION

The vehicle market has a major role in the EU
economy. During the financial crisis that started in 2008
there was much attention given to the car sector with
various incentives. Due to the importance given to the
car sales a hypothesis can be raised that there might be
a correlation between the car sales and GDP of
countries. This paper studies the correlation between
these two indicators using the correlation coefficient.
The objective is to evaluate if there is a correlation and
what was the impact of the Covid 19 pandemics on that
correlation in the first year of the pandemics.

2 METHODOLOGY

The present paper is based on data regarding GDP in
EU countries and regarding the sales of passenger cars
and light commercial vehicles.

The GDP is analysed at the level of market prices.
The GDP is the value of all goods and services produced
without the value of goods or services used in to create
them. Source of data are annual results published by
Eurostat. [1]

Countries considered: Belgium, Germany (until
1990 former territory of the FRG), Spain, France, Italy,
Netherlands. Data were collected at
ec.europa.eu/eurostat/databrowser. As a part of this
work, data from other countries were collected as well
and were partially analysed.

Regarding the car sales the following source was
used: carsalesbase.com. [2] This source provided
information on passenger and light utility vehicles sales
over a period. The period was not always equal, most
frequently starting in 1995. Data on Cyprus, Estonia and
Malta are not available in sufficient quality and were not
considered for this paper. The mentioned countries are
excluded from this study.

The correlation coefficient a value of correlation. It
shows a statistical relationship between two groups of
values. The correlation coefficient has a value between
—1 and +1. The closer the absolute value of correlation
approaches to 1 the stronger the correlation. 0 represents

the weakest possible correlation or no correlation.
Correlation does not imply causation.[3]

The closer the correlation coefficient is closer to +1
or -1, the stronger it presents positive (+1) or negative (-
1) correlation between the values analysed. Negative
correlation means that if one value decreases the other
follow and vice versa. [4]

The definition of the strength of correlation is not
exact. Extremes are given: -1, 0 and 1. O represents no
correlation. We will consider strong correlation over
with absolute value over 0,75. A medium correlation
will be 0,25 and 0,75. Values bellow 0,25 will mean
weak correlation. This will be valid for this paper.

3 RESULTS AND DISCUSSION

The change in cars sales in the first year of
pandemics in the EU excluding Cyprus, Estonia and
Malta is shown in table 1. Its visible that LCV sales
dropped less due to pandemics compared to passenger
cars between 2019 and 2020.

Table 1. car sales drop in EU 2019 to 2020 (first year
of Covid 19 pandemics in EU)

Year Passenger Light Total
Cars Commercial Sales

2019 12990239 1743145 14733
384

2020 9913698 1434 561 11348
259

Change -24% -18% -23%

Germany, France, and Italy as the largest markets.
Other countries are smaller and 50% of the countries
analysed are less than 2% of the total market analysed.
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Country Share in EU Sales 2020
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Figure 1. Share of countries in total cars sales in EU in
2020

The following overview shows how the cars sales
and the GDP changed between 2019 and 2020.

Table 2. Change of car sales and GDP in selected
countries in 2020 compared to 2019

Country France Germany Italy Netherlands Spain

Sales  76% 81% 73% 80% 69%

GDP  95% 97%  92% 98% 90%

An in-depth analysis on the above selected
countries follows hereafter.

Belgium

The correlation between the GDP and sales of
Passenger Cars in Belgium in the pre-pandemic years
between 2019 and 2000 can be described as positive
with medium strength with a correlation at the level of
0,56.

For the Light Commercial vehicles in the same
period the correlation is positive with strong strength
and a correlation of 0,77.

The total car sales in Belgium during this period
have medium and positive correlation at the level of
0,63.

A more specific analysis of the correlation between
the GDP and car sales is done in the period of 10 years
prior to the Covid pandemics. During this timeframe
Passenger Cars had a positive and medium correlation
with value of 0,26.

The Light Commercial vehicles had a positive and
strong correlation at the level of 0,91.

The car sales in Belgium had a in general a positive
and medium correlation at the level of 0,45.

A third step of the analysis focuses on the correlation
between sales and the GDP in a 10-year period while the
last year of that period is 2020 i.e., the first year of the
Covid 19 pandemics. This adjusted period shows the
following results. For Passenger Cars the correlation is
weak and positive at the level of 0,09.

Regarding the Light Commercial vehicles, the
correlation is positive and strong with value of 0,89.

Total car sales in relationship with the GDP had a
positive and medium correlation with a value of 0,25.

Including the first year of Covid pandemics had the
following impact on the correlation between car sales
and GDP: Passenger Cars changed by -0,17, the Light
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Commercial vehicle sales by -0,02 and the total sales by

-0,19.
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Figure 2. Sales of vehicles and GDP over time in
Belgium

France

The correlation between the GDP and sales of
Passenger Cars in France in the pre-pandemic years
between 2019 and 2000 can be described as negative
with weak strength with a correlation at the level of -
0,15.

For the Light Commercial vehicles in the same
period the correlation is positive with weak strength and
a correlation of 0,14.

The total car sales in France during this period have
weak and negative correlation at the level of 0,11.

A more specific analysis of the correlation between
the GDP and car sales is done in the period of 10 years
prior to the Covid pandemics. During this timeframe
Passenger Cars had a positive and weak correlation with
value of 0,19.

The Light Commercial vehicles had a positive and
medium correlation at the level of 0,63.

The car sales in France had a in general a positive
and medium correlation at the level of 0,27.

A third step of the analysis focuses on the correlation
between sales and the GDP in a 10-year period while the
last year of that period is 2020 i.e., the first year of the
Covid 19 pandemics. This adjusted period shows the
following results. For Passenger Cars the correlation is
medium and positive at the level of 0,25.

Regarding the Light Commercial vehicles, the
correlation is positive and medium with value of 0,71.

Total car sales in relationship with the GDP had a
positive and medium correlation with a value of 0,33.

Including the first year of Covid pandemics had the
following impact on the correlation between car sales
and GDP: Passenger Cars changed by 0,06, the Light
Commercial vehicle sales by 0,09 and the total sales by
0,06.
1000000 1000 000

500000 500 000

——SEES  e—GDP

Passenger Cars

Light Commer cia

Figure 3. Sales of vehicles and GDP over time in
France
Germany
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The correlation between the GDP and sales of
Passenger Cars in Germany in the pre-pandemic years
between 2019 and 2000 can be described as negative
with weak strength with a correlation at the level of -
0,18.

For the Light Commercial vehicles in the same
period the correlation is positive with strong strength
and a correlation of 0,92.

The total car sales in Germany during this period
have weak and negative correlation at the level of 0,06.

A more specific analysis of the correlation between
the GDP and car sales is done in the period of 10 years
prior to the Covid pandemics. During this timeframe
Passenger Cars had a positive and medium correlation
with value of 0,36.

The Light Commercial vehicles had a positive and
strong correlation at the level of 0,96.

The car sales in Germany had a in general a positive
and medium correlation at the level of 0,44.

A third step of the analysis focuses on the correlation
between sales and the GDP in a 10-year period while the
last year of that period is 2020 i.e., the first year of the
Covid 19 pandemics. This adjusted period shows the
following results. For Passenger Cars the correlation is
weak and positive at the level of 0,19.

Regarding the Light Commercial vehicles, the
correlation is positive and strong with value of 0,93.

Total car sales in relationship with the GDP had a
positive and medium correlation with a value of 0,27.

Including the first year of Covid pandemics had the
following impact on the correlation between car sales
and GDP: Passenger Cars changed by -0,17, the Light
Commercial vehicle sales by -0,03 and the total sales by
-0,17.
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Figure 4. Sales of vehicles and GDP over time in
Germany

Italy

The correlation between the GDP and sales of
Passenger Cars in Italy in the pre-pandemic years
between 2019 and 2000 can be described as negative
with medium strength with a correlation at the level of -
0,56.

For the Light Commercial vehicles in the same
period the correlation is negative with medium strength
and a correlation of 0,55.

The total car sales in Italy during this period have
medium and negative correlation at the level of 0,59.

A more specific analysis of the correlation between
the GDP and car sales is done in the period of 10 years
prior to the Covid pandemics. During this timeframe
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Passenger Cars had a positive and medium correlation
with value of 0,65.

The Light Commercial vehicles had a positive and
weak correlation at the level of 0.

The car sales in Italy had a in general a positive and
medium correlation at the level of 0,6.

Acthird step of the analysis focuses on the correlation
between sales and the GDP in a 10-year period while the
last year of that period is 2020 i.e., the first year of the
Covid 19 pandemics. This adjusted period shows the
following results. For Passenger Cars the correlation is
strong and positive at the level of 0,87.

Regarding the Light Commercial vehicles, the
correlation is positive and weak with value of 0,07.

Total car sales in relationship with the GDP had a
positive and strong correlation with a value of 0,82.

Including the first year of Covid pandemics had the
following impact on the correlation between car sales
and GDP: Passenger Cars changed by 0,21, the Light
Commercial vehicle sales by 0,06 and the total sales by
0,22.
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Figure 5. Sales of vehicles and GDP over time in Italy

Netherlands

The correlation between the GDP and sales of
Passenger Cars in Netherlands in the pre-pandemic
years between 2019 and 2000 can be described as
negative with medium strength with a correlation at the
level of -0,61.

For the Light Commercial vehicles in the same
period the correlation is negative with medium strength
and a correlation of 0,36.

The total car sales in Netherlands during this period
have medium and negative correlation at the level of
0,61.

A more specific analysis of the correlation between
the GDP and car sales is done in the period of 10 years
prior to the Covid pandemics. During this timeframe
Passenger Cars had a negative and medium correlation
with value of -0,33.

The Light Commercial vehicles had a positive and
strong correlation at the level of 0,9.

The car sales in Netherlands had a in general a
negative and weak correlation at the level of -0,14.

A third step of the analysis focuses on the correlation
between sales and the GDP in a 10-year period while the
last year of that period is 2020 i.e., the first year of the
Covid 19 pandemics. This adjusted period shows the
following results. For Passenger Cars the correlation is
medium and negative at the level of -0,44.

Regarding the Light Commercial vehicles, the
correlation is positive and medium with value of 0,73.
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Total car sales in relationship with the GDP had a
negative and medium correlation with a value of -0,3.
Including the first year of Covid pandemics had the
following impact on the correlation between car sales
and GDP: Passenger Cars changed by -0,1, the Light
Commercial vehicle sales by -0,17 and the total sales by
-0,16.
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Figure 6. Sales of vehicles and GDP over time in the
Netherlands

Spain

The correlation between the GDP and sales of
Passenger Cars in Spain in the pre-pandemic years
between 2019 and 2000 can be described as negative
with medium strength with a correlation at the level of -
0,34.

For the Light Commercial vehicles in the same
period the correlation is negative with medium strength
and a correlation of 0,53.

The total car sales in Spain during this period have
medium and negative correlation at the level of 0,39.

A more specific analysis of the correlation between
the GDP and car sales is done in the period of 10 years
prior to the Covid pandemics. During this timeframe
Passenger Cars had a positive and strong correlation
with value of 0,92.

The Light Commercial vehicles had a positive and
strong correlation at the level of 0,94.

The car sales in Spain had a in general a positive and
strong correlation at the level of 0,92.

A third step of the analysis focuses on the correlation
between sales and the GDP in a 10-year period while the
last year of that period is 2020 i.e., the first year of the
Covid 19 pandemics. This adjusted period shows the
following results. For Passenger Cars the correlation is
strong and positive at the level of 0,88.

Regarding the Light Commercial vehicles, the
correlation is positive and strong with value of 0,94.

Total car sales in relationship with the GDP had a
positive and strong correlation with a value of 0,9.

Including the first year of Covid pandemics had the
following impact on the correlation between car sales
and GDP: Passenger Cars changed by -0,03, the Light
Commercial vehicle sales by 0 and the total sales by -
0,02.
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Figure 7. Sales of vehicles and GDP over time in Spain

Table 3 represents the value of the correlation coefficient
in selected countries over a period of 20 years prior to the start
of pandemics.

Table 3. Correlation of GDP and vehicle sales 20
years before the Covid-19 pandemics

Passenger

Country Cars LCV Total Sales
Belgium 0,56 0,77 0,63
France -0,15 0,14 -0,11
Germany -0,18 0,92 -0,06

Italy -0,56 -0,55 -0,59
Netherlands -0,61 -0,36 -0,61
Spain -0,34 -0,53 -0,39

During a 10 years period before the Covid the
correlations evolve. They become more positive
compared to the previous measurement.

Table 4. Correlation of GDP and vehicle sales over 10
years before the Covid-19 pandemics

Passenger Total
Country Cars LCV Sales
Belgium 0,26 0,91 0,45
France 0,19 0,63 0,27
Germany 0,36 0,96 0,44
Italy 0,65 0,00 0,60
Netherland
S -0,33 0,90 -0,14
Spain 0,92 0,94 0,92

The impact of the Covid pandemics can be seen
when the first year of that impact is taken into account
as shown in Table 5.

Table 5. Correlation of GDP and vehicle sales over 10
years including the first year of the Covid pandemics

Passenger Total

Country Cars LCV Sales
Belgium 0,09 0,89 0,25

France 0,25 0,71 0,33

Germany 0,19 0,93 0,27

Italy 0,87 0,07 0,82

Netherlands -0,44 0,73 -0,30

Spain 0,88 0,94 0,90
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To better clarify the change of correlation coefficients
before and including the pandemics, the differences are
calculated in Table 6.

Table 6. Comparison of a 10-years correlation before
the pandemics and including its first year

Country Passenger Cars LCV  Total Sales
Belgium -0,17 -0,02 -0,19
France 0,06 0,09 0,06
Germany -0,17 -0,03 -0,17
Italy 0,21 0,06 0,22
Netherlands -0,10 -0,17 -0,16
Spain -0,03 0,00 -0,02

When the pandemics are considered, the correlation
coefficient decreases in Belgium, Netherlands,
Germany, and Spain. Only France and mainly Italy have
an increased correlation coefficient compared to the pre-
pandemics period.

Table 7. Comparison of a 10-year correlation before
and including pandemics

Passenger Total
Group Cars LCV Sales
Average -0,03 0,02 -0,03

A particularity is the weighted average of the
selected countries based on the number of cars sold oin
2020. It shows that very little change in the correlation
coefficients, mainly as an impact of the Italian market
which is large and was not moving in the same direction
as the remaining countries. The LCVs show a stronger
correlation with GDP evolution compared to the
passenger cars.

3 CONCLUSION

The objective of this paper was to study the
correlation between GDP and car sales selected EU
countries. This was done regarding the negative external
influence of the Covid-19 pandemics that started in the
EU in 2020.

Passenger vehicles have a weaker correlation with
GDP when measured with the impact of an external
negative influence. The LCV have a stronger correlation
in case of an external impact.

This can be due to various reasons. A likely
explanation is the continuity of business and the need of
LCVs as tools. For passenger cars the consumption can
be postponed, and the vehicle can be used longer with
might not be possible in the case of a used LCV.

, production management is a decisive
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RENEWABLE ENERGY SOURCES IN THE SEA/EIA PROCESS IN
POLAND AND SLOVAKIA

Slavka Galas ! — Andrzej Galas ?— Martina Zelenakova 3— Maria Hlinkova #

Abstract: The market economy of countries is influenced by the EU's renewable energy commitments, the ever increasing
consumption and prices of electricity, the need to replace old installations with new ones and public awareness of
environmental protection. In this context, a significant increase in the number of RES investments is expected in EU
countries now and in the coming years. In Poland, the share of renewables in gross final energy consumption in 2020 was
16.13%, which means that it exceeded the level of 15% set by the European Union. At the end of 2019, the Polish
government adopted the National Energy and Climate Plan for 2021-2030, declaring that by 2030 the share of RES in
gross final energy consumption (electricity generation, heating and cooling and transport sectors) will reach 21-23%.
Slovakia is also proposed to reach 19.2% RES in 2030, an increase of 5.2 percentage points compared to the target set for
2020. Among the fastest growing RES sectors are photovoltaics, wind and hydropower as well as biomass. However, even
the construction of new RES power generation capacity is associated with negative environmental impacts due to
permanent and temporary land take, land use change, tree felling, impacts on ecosystems, higher water, fertiliser or
material consumption and ultimately the generation of waste, e.g. used solar panels. The aim of this paper is to assess the
readiness and effectiveness of the SEA/EIA process in terms of assessing the environmental impacts of RES investments at
all stages of the investment, from planning to disposal.

Keywords: renewable energy sources, environmental impact assessment

1 INTRODUCTION

The most important and already frequently used
renewable energy sources (RES) are: water, wind, solar,
geothermal, biomass, wave, current and tidal. As
civilization progressed and energy demand increased, it
became necessary to replace conventional fossil fuel
energy sources. At the same time, concern for the state
of the environment forced the further development and
promotion of RES. In the European Green Deal adopted
in 2019, the area of "Providing clean, affordable and
secure energy" will be important for Europe's economic
transformation [1]. European legislation has made a
commitment to cover 20% of energy consumption by
2020 through renewable energy sources (RES). At the
same time, Member States have committed themselves
to achieving 10% coverage of transport fuel
consumption through RES. Progress was published
every two years when Member States reported on their
progress. One year after the end of the commitments, a
change in the RES Directive was proposed. The
Commission proposed to increase the share of RES
energy coverage to 40% and to promote the use of
renewable fuels. The European Commission aims to
achieve climate neutrality by 2050 and to deliver clean
energy in line with the European Green Deal. This also
includes the decarbonisation of selected economic
activities [2]. Slovakia has significantly increased its
share of RES to 17.35% in 2020. The significant
increase not only fulfilled the commitment to the EU,
but also broke the Slovak record [3]. RES development
can bring significant improvement of the economic
situation in Slovakia [4]. Increasing population demands
and rapid urbanisation bring new energy challenges that
need to be met in today's modern world. The perception
of the promotion of RES in Slovakia has often led to
misconceptions, as wood has been used as an energy
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source, leading to the problem of deforestation and
emissions into the air. There is great potential in the use
of geothermal energy. In terms of natural conditions, we
can use the geomorphology of the landscape precisely to
the advantage of harnessing this energy. Slovakia is
currently facing a problem in terms of the infrastructure
for the connection of RES systems. The current grids are
outdated and not sufficiently prepared to accommodate
the necessary capacity. Another potential problem is the
poor public opinion towards the use of RES. On the
other hand, Slovakia is one of the countries where the
level of bureaucracy associated with the construction of
RES is benevolent. Society as a whole cannot be divided
into political and natural sides. The mutual integration
of systems not only allows but also needs mutual
cooperation. In view of the current energy situation
caused by political interests, Slovakia is also facing
soaring energy demand. The development and
promotion of RES can help to address the rising demand
and bring benefits in both the economic and social
spheres. The Slovak Republic has put forward a call to
support the construction of new RES electricity
generation facilities, mainly in response to the current
situation.

2 LEGAL BASIS - EUROPEAN UNION,
POLAND, SLOVAKIA

2.1 Legislation in force

Legislation for the development and use of
renewable energy in recent years is closely linked to the
adoption of Directive 2009/28/EC of the European
Parliament and of the Council of 23 April 2009
(Directive 2009/28/EC of the European Parliament and
of the Council of 23 April 2009 on the promotion of the
use of energy from renewable sources and amending and
subsequently repealing Directives 2001/77/EC and
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2003/30/EC) (Table 1). This Directive amended and
repealed the previous Directives 2001/77/EC and
2003/30/EC, setting common rules for the use of
renewable energy in the EU, as well as for reducing
greenhouse gas emissions and promoting greener
transport [5]. The implementation of the Directive into
the Polish legal system was carried out pursuant to the
Act of 20 February 2015 on Renewable Energy Sources,
as amended, which specified (Act of 20 February 2015
on Renewable Energy Sources, 2015):

- rules and conditions for the implementation of
the production of electricity from renewable
energy sources and agricultural biogas - in
renewable energy, bioliquids facilities;

- mechanisms and instruments supporting the
production of electricity from renewable energy
sources, agricultural biogas, heat - in renewable
energy installations

- rules for issuing guarantees of origin for
electricity produced from renewable energy
sources in renewable energy installations;

- the rules for the implementation of the National
Renewable Energy Action Plan;

- conditions and procedures for the certification
of renewable energy installers and for the
accreditation of training providers;

- the principles of international cooperation in the
field of renewable energy and joint investment
projects.

The investment and construction process of
renewable energy installations is additionally regulated
by the following laws: in the field of spatial planning
(Act of 27 March 2003 on spatial planning and
development, 2003), Construction (Construction Act of
7 July 1994) (Construction Act, 1984) and
Environmental Impact Assessment (Act of 3 October
2008 on the Provision of Information on the
Environment and its Protection, Public Participation in
Environmental Protection and Environmental Impact
Assessment) , 2008) (EIA Act, 2008). In addition, in
Poland, there is an Act of 20 May 2016 on wind power
plants (Act of 20 May 2016 on wind power plants,
2016), the so-called Upwind Act or the Act on distances.
The Slovak legislation applies in the framework of RES
the Act on Support of Renewable Energy Sources and
High Efficiency Combined Production and on
Amendments and Additions to Certain Acts 309/2009
Coll., the Act on Energy and on Amendments and
Additions to Certain Acts 251/2012 Coll. and the Act on
Regulation in the Network Industries 250/2012 Coll. In
the investment and construction process the Act on
Spatial Planning 200/2022 Coll., the Building Act
50/1976 Coll. and the Act on Environmental Impact
Assessment 24/2006 Coll. are regulated. . Act No
309/2018 Coll., amending and supplementing Act No
309/2009 Coll. on the promotion of renewable energy
sources and high-efficiency combined production and
on amending and supplementing certain acts, as
amended, and amending and supplementing certain acts.

42

3 WIND POWER PLANTS

Following the adoption of the Wind Energy Act in 2016,
there has been a significant change in the siting of wind
farms. Until now, they have been implemented under the
same regulations as other RES projects. This law defines
the conditions and procedure for the siting and
construction of wind power plants, as well as the
conditions for the siting of wind power plants near
existing or planned residential developments. The Act
does not apply to investments made and used in marine
areas of the Republic of Poland.

The location of the wind power plant is based solely on
the processed master plan of the municipality. The
distance at which it can be located and built (RES Act):

- wind power plant - from a residential building
or a building with a mixed function that includes
a residential function and

- aresidential building or a building with a mixed
function that includes a residential function -
from the wind power plant,

is equal to or greater than ten times the height of the
wind turbine measured from ground level to the highest
point of the structure, including the technical elements,
in particular the rotor and blades (overall height of the
wind turbine) (Rule 10H). This distance is not required
for the alteration, addition, extension, restoration,
installation or conversion of a dwelling house or mixed-
use development that includes a residential function.
This distance must also be respected in the case of the
siting and construction of a wind park from the forms of
nature protection referred to in the Nature Conservation
Act of 16 April 2004 and from the promotional forest
complexes referred to in the Forestry Act of 28
September 1991, but the establishment of these forms of
nature protection and promotional forest complexes
does not require this distance to be respected.

A zoning plan that allows the location of a wind farm
(RES Act):

- determines the maximum overall height of the
wind farm;

- is prepared at least for the area where new
residential buildings or buildings with a mixed
function, including residential function, cannot
be located, the boundaries of which are
determined taking into account the maximum
overall height of the wind farm indicated in this
zoning plan.

The enactment of the Wind Energy (Distance) Act is
seen as a constraint on the development of wind energy
in Poland. The distance limits were introduced to take
into account the interests of the population, but on the
other hand they led to 'blocking' areas around wind
turbines from possible residential development. In May
2021, a new layer "Exclusion zones around wind
turbines" was added to the planning section of the
website www.geoportal.gov.pl, which presents areas
excluded from residential development due to the
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presence of wind turbines. As can be seen, the areas
most affected by this regulation are Western Pomerania
and the areas of L6dz, Wielkopolska and Kujawsko-

Pomorskie Voivodeships (Figure 1).
| .
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Figure 3. Exclusion zones from possible residential
development around wind turbines, based on
www.geoportal.gov.pl, 20.09.2022

The amendment of the Wind Power Act is necessary
because of the need to resume the construction of wind
power plants. The procedures related to the amendment
have been going on for almost two years. According to
the amendment, the basic principle for the siting of a
new wind farm, according to which such a facility can
only be built on the basis of a zoning plan (Local
Development Plan), will remain unchanged. However,
the obligation to prepare or amend a site plan for the
purposes of a wind farm project will only apply to the
area of potential environmental impact of the wind farm
and not to the area designated in accordance with Rule
10H (i.e. for an area within a radius defined by a distance
equal to ten times the total height of the proposed
residential wind farm). Under the new regulations, a
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municipality's zoning ordinance will be able to define a
distance from a wind farm to a residential building other
than that specified by the 10H rule, taking into account
the extent of the wind farm's impacts, but with an
absolute minimum distance of 500 metres. The basis for
determining the distance of the wind farm from
residential buildings will be, inter alia, the results of the
Strategic Environmental Assessment (SEA) carried out
as part of the draft masterplan. The SEA analyses, inter
alia, the impact of noise emissions on the environment
and the health of the inhabitants. The same absolute
minimum safety distance will apply to the location of
new residential buildings in relation to an existing or
planned wind park. Importantly, the municipal
authorities will not be able to opt out of implementing
an SEA for a municipal development plan that includes
the location of a wind farm. In order to protect the most
valuable natural values, the ban on the siting of wind
power plants in national parks, nature reserves,
protected landscape areas and Natura 2000 sites will
continue to apply. The obligation to respect setbacks
will therefore remain in the case of national parks (10H
) and nature reserves (500 metres). It is expected that the
implementation of the proposed solutions will enable the
construction of new wind power installations with a total
capacity of 6-10 GW, which will contribute to
strengthening Poland's energy security. At present, the
legislative process can be considered to be well
advanced, the law has already undergone inter-
ministerial and public consultations and is currently
awaiting submission to the Council of Ministers. This is
the last important element before the adoption of the
document. The amendment to the law should have been
approved last year, which would have brought it into
force earlier this year. Unfortunately, up to now the law
has still not been adopted [6,7].

According to the latest information from Climate and
Environment Minister Anna Moskwa, the government's
project to change the law on wind farms requires
dialogue between the government and parliament due to
the "challenging" solutions [8].

It should be noted, however, that although Polish
regulations are quite restrictive, those in Germany and
Austria are even stricter [9]. Nevertheless, Germany is
the undisputed leader in wind power (54 GW installed
in 2020) [10].

3.1 Offshore wind power plants

The Act of 17 December 2020 on the promotion of
offshore wind power generation introduces a regulation
supporting the construction of offshore wind farms in
the Baltic Sea and creates a legal framework that will
support entities interested in the development of the
offshore wind energy sector in Poland. The Polish
company PGE (Polska Grupa Energetyczna) Baltica has
now (September 2022) commenced environmental
research for the purpose of environmental reporting and
obtaining an environmental decision for the Baltica 1
project - an offshore wind farm located approximately
80 km off the Baltic Sea coast.

Baltica 1 is one of three projects that PGE is
currently implementing in the Baltic Sea. In 2026-2027,
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the Baltica 2 and Baltica 3 wind projects, which make
up the Baltica Offshore Wind Farm with a total installed
capacity of approximately 2.5 GW, will be launched.
The first electricity from the Baltica 1 Offshore Wind
Farm will flow in early 2030.

The environmental research will enable the precise
identification of natural marine resources, including
geological and water conditions and the presence of
organisms in the study area - plants, seabed dwelling
animals, fish, birds and mammals, including bats, in
order to minimise the impact on the natural environment
both during construction and during the subsequent
long-term operation of the offshore wind farm. The
survey will cover the area of sea and land on which the
offshore wind farm connection infrastructure will be
constructed.

Poland's energy policy to 2040 suggests that
installed onshore wind capacity will reach 5.9 GW in
2030 and 11 GW in 2040 [11].

4 RES PROJECTS - POLAND, SLOVAKIA

Renewable energy refers to renewable, non-fossil
energy sources, including wind energy, solar energy,
aerothermal energy, geothermal energy, hydrothermal
energy, hydropower, wave, current and tidal energy,
energy derived from biomass, biogas, agricultural
biogas, bioliquid.
The most popular renewable energy sources in Poland
(by installed capacity) are:

- wind energy,

- biomass,

- hydropower,

- biogas,

- solar energy.
The installation of a renewable energy source is also,
according to the RES Act, the installation of a thermal
waste conversion plant - waste incineration or waste co-
incineration plant within the meaning of the Act of 14
December 2012 on waste (Coll. of 2022, items 699 and
1250) in which part of the electricity and heat produced
comes from the biodegradable part of industrial or
municipal waste, of vegetable or animal origin,
including waste from waste treatment plants and waste
from water and waste water treatment , in particular
sewage sludge, in accordance with the provisions on
waste to the extent that the part of the energy obtained
from the combustion of waste qualifies (RES Act).
Poland, like Slovakia, has for many years been reducing
the share of fossil fuel-based sources in its energy mix
(energy mix - the structure of energy production and
consumption according to the criteria of energy carriers)
and increasing the share of RES. However, it should be
noted that in Poland the dominant energy source was
fossil fuel combustion and in Slovakia nuclear energy.
In recent years, in both countries the growth rate of the
share of renewable energy sources in the energy
produced has been at the level of 6% per year.
Nevertheless, Slovakia boasts a 32% share of renewable
energy in the energy mix. Overall, in Poland, RES
represent 19.7% of the current energy mix [12].
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In Poland in 2004, only 5% of energy was produced
from renewable energy sources (mainly hydropower
and, to a lesser extent, wind power). Since then, there
has been a huge increase in the use of renewable energy
from the following sources:

- Geothermal: Only water temperatures below
150°C are used. This means that the energy can
be used for heating a house, greenhouse, hydro
cultivation (?), recreation or balneotherapy [13].
In 2021, geothermal energy provided only 0.2%
of the energy consumed. According to experts,
the potential of geothermal energy in Poland is
not properly exploited [14]. Slovakia has a
significant potential for the use of geothermal
energy. So far, this energy is mainly used for
recreational purposes. Despite the good
accessibility related to the suitable composition
of the bedrock, the potential that geothermal
energy provides in Slovakia is not fully
exploited.

- Photovoltaics: Rapid development occurred
after 2015 with accumulation in 2020-2021.
Installed capacity in 2021 was 10 times the 2015
capacity value. In 2021, PV provided only 2.9%
of the energy consumed. However, it is
important to mention the uneven distribution of
production. In the summer months the share is
4% and in the winter months the share drops to
1%. Currently, there is a further increase in the
number of installations, but it should be added
that this source of energy is very dependent on
weather conditions. Moreover, the lifetime of
the installed panels is 25-30 years [15]. In
Slovakia, the use of photovoltaics has already
increased in single-family homes. The level of
incident solar radiation allows the installation of
photovoltaic panels throughout Slovakia.
Residents' interest in installation has increased
sharply, mainly due to the feed-in tariff of the
energy produced [16].

- Hydropower: Water-based power generation in
Poland is the longest used source of renewable
energy (since 1920). A clear development and
increase in hydropower capacity occurred in the
1970s. The power plant commissioned in 2014
at the Swinna Porgba reservoir has a capacity of
only 4.4 MW. In recent years, a slight decline in
the share of hydropower in power generation
has been observed. In 2021, hydropower
accounted for only 1.5% of the energy
consumed. Currently, there is a programme for
the construction of pumped storage power
plants, which are much better suited to the
structure of daily energy demand. The
Zarnowiec power plant in operation has a
capacity of 716 MW. Despite water level
fluctuations, hydroelectric power plants are
much more stable than generation based on solar
and wind conditions. Hydropower is the most
used renewable energy in Slovakia. The
beginning of its use dates back to 1892. At
present there are 25 large hydroelectric power
plants in Slovakia, but at the time of the
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establishment of the Czechoslovak Republic
there were as many as 37. The use of
hydropower potential is related to the
geographical distribution of the country, which
is why a significant part of hydropower is
dispersed in small hydropower plants. The
largest hydropower plant in Slovakia is the
Gabcikovo hydroelectric power station with an
average annual balance of 2200 GWh.

- Wind power: Wind power generation in Poland
has been developing since 1991, when the first
installation was built at the Zarnowiec
hydroelectric power plant. A clear development
and increase in wind power capacity took place
in 2008 and continues to this day. The capacity
commissioned in 2020-21 exceeded 1.7 GW. In
2021, wind power provided up to 9.4% of the
energy consumed. There is currently a project to
build a power plant on the shallow shelf of the
Baltic Sea, with an estimated potential of 11
GW of capacity. There is a further increase in
the number of installations, but it should be
added that this energy source is dependent on
weather conditions. Moreover, the lifetime of
the turbines is 25 years. In Slovakia, wind
energy is one of the least exploited RES sources.
There are only two wind power plants in
operation on our territory. The inland location of
the country does not provide a sufficient level of
wind speed and intensity to fully exploit RES.

- Biomass: In 2019, Poland has included solid
biofuels, i.e. wood, in its renewable energy
production. It has thus achieved a leap in the
share of RES and met the RES target set by the
EU. The share of energy obtained in this way
accounts for up to 73% of renewables. This
compares with 63% in Slovakia and an EU
average of 40%. As for energy from biomass
(i.e. plant waste), it accounts for only 1.3% of
Poland's energy mix.

5 EIA PROCESS FOR RENEWABLE
ENERGY INSTALLATIONS - PROCEDURES
IN POLAND AND SLOVAKIA

The implementation of renewable energy installations
requires the completion of standard investment and
construction procedures and obtaining the necessary
administrative decisions based on the laws governing
the issue. In most cases, the following decisions must be
obtained for the implementation of RES installations.
Before starting the process of obtaining an
environmental decision, it is necessary to determine
whether it is necessary for the planned RES project. An
environmental decision is only necessary for projects
that may have a significant impact on the environment,
which are included in the Regulation of the Minister of
the Environment.

Projects that are always likely to have a significant
impact on the environment are a group of projects for
which it is possible to obtain an environmental decision

after an environmental impact assessment has been
carried out.

Projects that may potentially have significant
environmental impacts are a group of projects for which
it will be possible to obtain an environmental decision
without carrying out an environmental impact
assessment. Whether an environmental impact
assessment will be required for a given project depends
on the decision of the authority conducting the
procedure (screening procedure).

In Poland, projects that always require an EIA procedure
include wind farms with a total nominal capacity of at
least 100 MW, wind farms located in marine areas of the
Republic of Poland and waste treatment plants —
incinerators.

Other projects that meet the criteria set out in the
relevant regulation are subject to screening.

6 CONCLUSION

Projects that may have a potentially significant effect
on the environment include, but are not limited to,
projects involving the superstructure, reconstruction or
installation of an existing or completed project that may
have a significant effect on the environment and does
not meet the criteria set out in the relevant regulation.

The differences between EIA process in Slovakia
and Poland can already be seen in the fact-finding
procedure. If the fact-finding procedure determines that
the proposed activity must be assessed in accordance
with the EIA Act, it proceeds to scoping. The verifiers
of the information are equally different, for PL the
verification by the regional director of environmental
protection and the state sanitary inspector applies, in
Slovakia the information is verified by an authorized
person. The same procedure applies for public
comments and assessment of the investor's application.
In Poland the decision is binding, whereas in Slovakia it
is advisory. There is also a difference of one year in the
time of the decision.

A decision to refuse to issue an environmental
decision may only be issued in the following cases
specified in the EIA Act:

- non-compliance of the location of the RES

installation project with the zoning plan,

- refusal of the cooperating authority to agree to
the conditions for the RES project,

- the applicant's disagreement with the
implementation of the RES installation project
in another variant,

- demonstration of a significant negative impact
on a Natura 2000 area,

- demonstration, after an environmental impact
assessment, that the RES project negatively
affects the possibility of achieving the
environmental objectives set out in the Water
Act.

The result of the impact assessment of the proposed
activity or its modification is the final opinion. The final
opinion is a decision which is binding for the further
permitting procedure. A decision issued in the permit
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procedure is a permit or a decision of the permitting
authority refusing to grant a permit or terminating the
permit procedure.

ACKNOWLEDGEMENTS

This work has been supported by project of the
Ministry of Education of the Slovak Republic VEGA
1/0308/20 Mitigation of hydrological hazards, floods
and droughts by exploring extreme hydroclimatic
phenomena in river basins and by the Slovak Research
and Development Agency under the Contract no.
APVV-20-0281.

REFERENCES

[1] COM. (2019). Communication from the
commission to the european parliament, the
european council, the council, the european
economic and social committee and the committee
of the regions.

[2] Europarl. (2021). Renewable sources energy.
Retreived from:
https://www.europarl.europa.eu/factsheets/sk/sheet
[70/renewable-energy [accessed: 3 October 2022].

[3] Eurostat. (2022). Retreived from:
https://ec.europa.eu/eurostat/en/web/products-
statistical-books/-/ks-ei-20-001 [accesed: 3 October
2022].

[4] Katanikova, R., Svikruhova, P., & Grman, P.
(2021). Biomass as an alternative energy source and
an innovative tool for regional development.
Agricultural economics, XXVI(2).

[5] Siwkowska, A.(2019). Investment and construction
process for RES installations. Wydawnictwo CH
Beck.

[6] Globenergia. (2022). Retreived from:
https://globenergia.pl/ustawa-antywiatrakowa-jak-
miecz-obosieczny-kiedy-nowelizacja-odblokuje-
budownictwo-mieszkalne/ [accessed: 17 February

2022].
[7] Ministry of Climate and Environment. (2022).
Retreived from:

https://www.gov.pl/web/klimat/nowelizacja-tzw-
ustawy-10h-przyjeta-przez-rzad [accessed: 5 July
2022].

[8] Interia  Zielona. (2022).
https://zielona.interia.pl/eko-
technologie/energetyka/news-ustawa-
odleglosciowa-zalicza-kolejny-przestoj-potrzeba-
rozmo,nld,6290006#utm_source=paste&utm_medi
um=paste&utm_campaign=firefox [accessed: 9
September 2022].

[9] Global Compact. (2021). Retreived from:
https://ungc.org.pl/ [accessed: 9 September 2022].

Retreived  from:

46

[10]BMWK. (2022]. Retreived from: BMWK -
Bundesministerium fiir Wirtschaft und
Klimaschutz [accessed: 9 September 2022].

[11] Globernergia. (2022). Retreived
https://globenergia.pl/coraz-blizej-polskich-
projektow-offshore-wind-kolejne-badania-
srodowiskowe-w-toku/ [accessed: 20 September
2022].

[12] GUS. (2021). Renewable energy in 2020.

[13] Sowizdzat, A. (2018). Geothermal energy resources
in Poland — Overview of the current state of
knowledge. Renewable and Sustainable Energy
Reviews, 82(3), 4020-4027.

[14]Hajto, M. (2021). Status of geothermal energy use
in Europe and the world in 2020. Geological
Review, 69(9), 566-577.

[15] Tora, M., Karbowniczek, M., & Rora, B. (2020).
Photovoltaics in Poland. Current status and
prospects. Issues of energy resources and energy in
the national economy. Domestic energy and the
European Green Deal. Scientific Journals of the
Institute of Mineral and Energy Economy of the
Polish Academy of Sciences, 1(110), 111-118.

[16]Jobbagy, J., & Daubner, M. "HODNOTENIE
VYUZITIA SOLARNEJ ENERGIE."
TECHNOFORUM 2020 (2020): 67.

from:

AUTHORS ADDRESSES

1Slavka Galas

AGH University off Science and Technology in
Krakow

30 Mickiewicza Avenue

30-059 Krakow

Poland

2 Andrzej Galas

Polish Academy of Science

Mineral and Energy Economy Research Institute
J. Wybickiego 7A

31-261 Krakow

Poland

3 Martina Zelenakova
Technical University of Kosice
Faculty of Civil Engineering
Vysokoskolska 4

042 22 Kosice

Slovakia

4 Maria Hlinkova

Technical University of Kosice
Faculty of Civil Engineering
Vysokoskolska 4

042 22 Kosice

Slovakia
maria.hlinkova@tuke.sk



https://www.europarl.europa.eu/factsheets/sk/sheet/70/renewable-energy
https://www.europarl.europa.eu/factsheets/sk/sheet/70/renewable-energy
https://ec.europa.eu/eurostat/en/web/products-statistical-books/-/ks-ei-20-001
https://ec.europa.eu/eurostat/en/web/products-statistical-books/-/ks-ei-20-001
https://globenergia.pl/ustawa-antywiatrakowa-jak-miecz-obosieczny-kiedy-nowelizacja-odblokuje-budownictwo-mieszkalne/
https://globenergia.pl/ustawa-antywiatrakowa-jak-miecz-obosieczny-kiedy-nowelizacja-odblokuje-budownictwo-mieszkalne/
https://globenergia.pl/ustawa-antywiatrakowa-jak-miecz-obosieczny-kiedy-nowelizacja-odblokuje-budownictwo-mieszkalne/
https://www.gov.pl/web/klimat/nowelizacja-tzw-ustawy-10h-przyjeta-przez-rzad
https://www.gov.pl/web/klimat/nowelizacja-tzw-ustawy-10h-przyjeta-przez-rzad
https://zielona.interia.pl/eko-technologie/energetyka/news-ustawa-odleglosciowa-zalicza-kolejny-przestoj-potrzeba-rozmo,nId,6290006#utm_source=paste&utm_medium=paste&utm_campaign=firefox
https://zielona.interia.pl/eko-technologie/energetyka/news-ustawa-odleglosciowa-zalicza-kolejny-przestoj-potrzeba-rozmo,nId,6290006#utm_source=paste&utm_medium=paste&utm_campaign=firefox
https://zielona.interia.pl/eko-technologie/energetyka/news-ustawa-odleglosciowa-zalicza-kolejny-przestoj-potrzeba-rozmo,nId,6290006#utm_source=paste&utm_medium=paste&utm_campaign=firefox
https://zielona.interia.pl/eko-technologie/energetyka/news-ustawa-odleglosciowa-zalicza-kolejny-przestoj-potrzeba-rozmo,nId,6290006#utm_source=paste&utm_medium=paste&utm_campaign=firefox
https://zielona.interia.pl/eko-technologie/energetyka/news-ustawa-odleglosciowa-zalicza-kolejny-przestoj-potrzeba-rozmo,nId,6290006#utm_source=paste&utm_medium=paste&utm_campaign=firefox
https://ungc.org.pl/
https://www.bmwk.de/Navigation/DE/Home/home.html
https://www.bmwk.de/Navigation/DE/Home/home.html
https://www.bmwk.de/Navigation/DE/Home/home.html
https://globenergia.pl/coraz-blizej-polskich-projektow-offshore-wind-kolejne-badania-srodowiskowe-w-toku/
https://globenergia.pl/coraz-blizej-polskich-projektow-offshore-wind-kolejne-badania-srodowiskowe-w-toku/
https://globenergia.pl/coraz-blizej-polskich-projektow-offshore-wind-kolejne-badania-srodowiskowe-w-toku/
mailto:maria.hlinkova@tuke.sk

ESPM 2022

PERCEPTION OF CONSUMERS IN THE CONTEXT OF DOMESTIC
PRODUCTION BY YOUNG SLOVAKS BASED ON CONSUMER
ETHNOCENTRISM

Kristina Korytinova®

Abstract: The publication points to the issue of consumer ethnocentrism in connection with the perception of domestic food. The aim
of the article is to focus on consumer ethnocentrism in relation to domestic products. The article presents primary research.
It was conducted on 100 Slovak respondents under the age of 27. In the methodology part, we use several methods.
Mathematical-philosophical methods include analysis, synthesis, scientific abstraction, and mathematical-statistical
methods include descriptive and inductive statistics. The CETSCALE tool is used in the work to measure consumer
ethnocentrism. Cronbach's alpha coefficient helped verify the reliability of the tool. The results indicate that young Slovaks
represent a low level of consumer ethnocentrism. Globally, domestic products are perceived positively. The overall results
can be used in further research as well as in practice in the investigated area.

Keywords: consumer ethnocentrism, domestic products, Slovakia, CETSCALE

1 INTRODUCTION

The era of globalization encourages us to focus on
the idea of ethnocentrism. It is necessary to point out the
global tendency towards the economic, political and
cultural unity of humanity, which can bring positive and
negative impacts in various directions. In Slovakia, this
topic remains less researched and that is why we want to
focus on it. “Ethnocentrism is defined as viewing the
whole world only through one’s own eyes with one’s
beliefs, values, and attitudes and not acknowledging that
others may not see the world in the same way.”
(Samovar et al., 1981).

The main aim of this article is to focus on consumer
ethnocentrism in relation to domestic products. There
are more reasons why we chose this particular area.
Globalization brings with it an increase in competition
on the domestic and international markets. This
contributes to the number of foreign products on the
domestic market. As a result, a chain reaction is
triggered and the domestic economy declines due to
various factors. It should be mentioned that we are
becoming less able to compete with foreign products,
which causes an increase in unemployment in the
country and other negative effects (Lutz et al., 2014).

Only a few authors dealt with the level of
ethnocentrism in Slovakia. The author Sedlakova (2007)
examined perhaps the topic closest to us, focused on the
degree of ethnocentrism of Slovak consumers in the
food industry. The result was strong ethnocentrism
(67.47 was the average CETSCALE value). Another
well-known author Kleinova (2009) investigated the
synthesis of ethnocentrism and the food industry, while
her research consisted of a 6-point Likert scale (she
achieved a result of 68.49). We list many other authors
who address the topic of ethnocentrism in relation to
food products (see Cvirik, 2018a, 2018b, 2018c;
Lesakova, 2016; Lieskovska et al., 2013).

The origins of ethnocentrism go to America, when in
1906, psychologist William Graham Sumner published
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a work called Folkways: A Study of the Sociological
Importance of Usages, Manners, Customs, Mores and

Morals. Ethnocentrism touched on both sociology
and psychology and looked at things through two
groups. “By internal group, the author means a social
group united by the same thinking, culture and behavior,
which is based on folklore (human customs).” (Cvirik,
2021) The evaluation factor is the in-group. Its task is to
look for differences with other out-groups, where it is
necessary to take into account positively evaluated
common features and negatively evaluated differences.

The most popular authors associated with consumer
ethnocentrism are Shimp and Sharma (1987, p. 280).
They are the creators of Theoretical analysis of
Consumer Ethnocentrism. They captured the essence
with a general definition, even if it is oriented towards
the American consumer market “from the perspective of
ethnocentric consumers, buying imported products is
wrong, in their minds it is it hurts the domestic economy,
it also causes job losses and is unpatriotic towards the
nation.” (Shimp and Sharma, 1987) The authors also try
to find a deeper reason why ethnocentric consumers
perceive the purchase of foreign products as wrong.
Above all, it is the inner conviction of the ethnocentric
consumer. Here it is possible to see a clear difference
between in-group and out-group groups and the
rejection of everything from another group, in our case
it is food. Another leading author states that: “consumer
ethnocentrism is belief in superior domestic products to
foreigners.” (Solomon, 1992) He gradually shaped and
adjusted his definition with the experience he gained. He
talks about the definition of consumer ethnocentrism as
“a tendency to prefer products of his own culture, to
products of other cultures. Ethnocentric consumers are
likely to feel it is wrong to buy products from other
countries mainly because of the negative impact on the
domestic economy.” (Solomon et al., 2006).

Several researches deal with the connection between
preference for domestic products and consumer
ethnocentrism. “The phenomenon of consumer
preference for domestic products, or prejudice against
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imports, has been termed economic nationalism, cultural
bias against imports, or consumer ethnocentrism”.
(Sharma et al., 1995, p. 26) More authors agreed that the
most important criteria for evaluating domestic products
are price and quality in the context of consumer
ethnocentrism (Balabanis & Siamagka, 2017; Ding,
2017; Ismail et al., 2012; Liu et al., 2006; Wang & Chen,
2004). The purchase intention is absent in several
marketing studies (Khalid et al., 2018). According to the
authors Eagly and Chaiken (1993) the definition of
purchase intention reads: “the person’s motivation in the
sense of his or her conscious plan to exert effort to carry
out a behaviour.” (Eagly & Chaiken, 1993) It follows
from the above that it is not enough to focus only on
price and quality, but also the purchase intention must
be taken into account as a factor when evaluating the
preference for domestic products.

It is necessary to realize that if we do not support the
domestic market in global, we will all pay for it as
individuals in various areas. It is also true that
homemade products are the most natural for our health.
We should rely on what we can grow and then process
in our country. The era of globalization is on the rise,
which also causes the suppression of domestic products
in the food industry. Consumer behavior goes hand in
hand with ethnocentrism.

2 METHODOLOGY
Aim and sample

The aim of this article is to investigate the degree of
consumer ethnocentrism among young Slovaks (age up
to 27 years) and to investigate the preference of
domestic or foreign products in selected product
categories.

Primary research is used in the publication. The
characteristics of young Slovaks are specified in the
article in connection with the measurement of consumer
ethnocentrism, which is oriented towards one nation.
The second feature, the age limit was set on the basis of
European and Slovak recommendations within the age
definition of the youth segment (Ministry of Education
of the Slovak Republic. 2005).

The sample consisted of 100 respondents. Due to the
size of the sample, a sampling error of about 10% can be
stated. 43% of men and 57% of women took part in the
survey, which almost corresponds to the population
quotas in this age segment. At the same time, it is
necessary to note that from the point of view of
residence and entropy within Slovakia, each region had
its own representation in the sample.

Research tools

An online questionnaire was the main instrument of
the primary research. It contained 3 sections - filter
questions, 17 questions focused on the purchase of
domestic/foreign food and 4 questions to determine
consumer ethnocentrism.

The CETSCALE tool (Shimp - Sharma, 1987) was
used in the research to measure the level of consumer
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ethnocentrism using a Likert scale. It specifically
contains five levels (1-strong disagreement, 5-strong
agreement) and 17 statements to which we obtained
answers thanks to the respondents. Given that it is a
relatively new tool in the field of science, it was
necessary to verify its reliability.

Table 1 Frequentist Scale Reliability Statistics.

Estimate Cronbach's a
Point estimate 0.897
95% CI lower bound 0.864
95% CI upper bound 0.923

Notes: * Reverse encoding; ** Overal Cronbach’s o
=0.820; Cl =<0.782 — 0.853>.
Source: Own calculations.

As can be seen from Tab. 1, the reliability estimate
was the demonstration of the reliability estimate
coefficient - Cronbach's a. The results of reliability
verification reach high values. Therefore, the
CETSCALE tool can be considered reliable.

3 RESULTS

The results of the measure of consumer
ethnocentrism are shown in Tab. 2 in the form of
average value and standard deviations for individual
statements.

Table 2 CETSCALE -Mean values and standard

deviation.
CETSCALE items*
1. Slovak people should
always buy Slovak-made
products instead of
imports.
2. Only those products
that are unavailable in
the Slovak Republic
should be imported.
3. Buy Slovak-made
products, keep Slovak
Republic working.
4. Slovak products, first,
last, and foremost.
5. Purchasing foreign-
made products is un-
Slovakian.
6. It is not right to
purchase foreign
products, because it puts
Slovaks out of jobs.
7. A real Slovak should
always buy Slovak -
made products.
8. We should purchase
products manufactured

Mean St. dev.

2,940 1,162

3,230 1,205

3,890 0,875

3,120 1,113

1,910 1,138

2,220 1,142

2,020 1,137

3,170 1,111
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in Slovak Republic
instead of letting other
countries get rich off us.
9. It is always best to
purchase Slovaks
products.

10. There should be very
little trading or
purchasing of goods
from other countries
unless out of necessity.
11. Slovaks should not
buy foreign products,
because this hurts
Slovaks business and
causes unemployment.
12. Curbs should be put
on all imports.

13. It may cost me in the
long-run but I prefer to
support Slovak products.
14. Foreigners should
not be allowed to put
their products on our
markets.

15. Foreign products
should be taxed heavily
to reduce their entry into
the Slovak Republic.

16. We should buy from
foreign countries only
those products that we
cannot obtain within our
own country.

17. Slovak consumers
who purchase products
made in other countries
are responsible for
putting their fellow
Slovaks out of work.
Overall level of
consumer ethnocentrism. 44,730

Note: * Based on Shimp and Sharma (1987).
Source: Own calculations.

3,040 1,100

2,640 1,115

2,240 0,976

2,240 1,074

3,030 1,087

1,760 1,016

2,240 1,156

2,830 1,264

2,210 1,066

11,542

The largest recorded average value was the
statement 3. Buy Slovak-made products, keep Slovak
Republic working. On the contrary, the lowest average
value was the statement number 14. Foreigners should
not be allowed to put their products on our markets.

As for the overall assessment of consumer
ethnocentrism, there were 17 statements to which
respondents responded from 1 (completely disagree) to
5 (completely agree). It follows from the above that the
measured values will be from 17 (the lowest possible
value) to 85 (the highest possible value). The results
indicate that the average value of young consumers in
Slovakia is around 44.7 points, which represents a
below-average value.

From the point of view of preference for domestic
and foreign products, we examined selected product
lines.
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Chart 1 Comparison of domestic and foreign
products.
Source: Own processing.

Respondents marked real foreign products as the
most beautiful packaging of goods. Paradoxically,
respondents perceive foreign products as higher quality,
while rating domestic products as more expensive.
Within the category of composition and taste, the
respondents were neutral. Overall, it follows from the
above that the majority of respondents prefer to buy
domestic products.

In chart 2, we can see the influence of individual
factors in the context of importance.
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Chart 2 Factors affecting the purchase of food.
Source: Own processing.

The above graph shows that consumers consider
quality and price to be the most important when buying
food, on the same level. On the contrary, they identified
advertising as the least important, followed closely by
the country of origin.

4 DISCUSSION

The article studies the influence of consumer
ethnocentrism on the perception of domestic foods. The
CETSCALE tool was used to measure consumer
ethnocentrism, we verified its reliability.

The survey revealed a low level of consumer
ethnocentrism in Slovakia. We have registered several
publications in Slovakia in this field (Cvirik 2018a,
2018b, 2018c). The results showed unequivocally that
consumers, whenever they have a choice, choose to buy
a domestic product, despite the fact that not all
individual product categories were perceived positively
in favor of domestic products. At the same time, the
factors that most influence their decision making during
the purchase include price and quality. It should be taken
into account that the survey has a certain margin of error.
Therefore, we consider the results to be a pilot study.
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5 CONCLUSION

The aim of this publication was to focus on
consumer ethnocentrism in relation to domestic
products. Findings resulting from primary research
show that young Slovaks under the age of 27 respond
positively to domestic products. When choosing food,
they therefore reach for domestic products compared to
foreign ones. The consumer ethnocentrism factor is on
average less significant, its level is below average.
Based on the mentioned facts, it follows that the
relationship between consumer ethnocentrism and the
perception of domestic products does not exist. The
application of the achieved results is possible both in
theory and in practice. Their future use is possible in the
field of marketing and business, as well as in psychology
and sociology. The established facts offer wide
possibilities of use and can be adapted, for example,
within the profile of a standard customer. The
publication shows us possible incentives for the field of
marketing communication.
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SOLVING THE SPATIAL RELATIONSHIPS IN MANUFACTURING
SYSTEMS

Juraj Kovaé¢ ! — Vladimir Rudy 2— Peter Malega 2

Abstract: To achieve effective results work activities a person must have created optimal working conditions. Part of these conditions,
the spatial arrangement is also suitable workplaces. The paper describes the procedure of the spatial solutions of the
selected workplace by means of research relations between individual workplaces.

Keywords: manufacturingl, production systems 2, technological processes 3, zone 4.

1 INTRODUCTION

Staying in the market and preserving the
competitiveness of the company is linked to new
progressive technologies and greater use creative
scientific and technical potential. Deal especially in
today's period, during the engineering recession
production of medium and large companies as a result
economic crisis. It is necessary to apply such
development strategies that will make it possible to
produce products and provide services with high added
value and to introduce production innovations that will
ensure high competitiveness and adaptability production
to market conditions. They are for designing production
systems long-term developed adequate methodological
procedures, algorithms and tools that in individual
stages of the project process will ensure a higher
efficiency of solutions. The creative nature of the project
activities creates pressure for interactive generation
variants of solutions, their evaluation, optimal choice
and detailed elaboration. If the goal is high qualitative
level of project solution, is it is necessary to think with
high variability. This results from the real nature of
engineering production processes, typology, structural
arrangement, localization of production systems in
space, time, their economic efficiency and Come.

2 ZONAL AND SPATIAL ASPECTS OF
DESIGNING PRODUCTION SYSTEMS

Creation of production systems is based on solving
the functional and spatial relations of production
technology. This is done by drafting the layout, or the
spatial solution.

Functional and spatial workplace zones in
production systems: When examining the functional and
spatial layout of production systems, it is effective to
divide space into zones and sub-zones.

In terms of the zone hierarchy, ensuring complex
technological processing requires that initial, main and
finishing technological operations are usually carried
out at the workplace. Due to differences in technological
methods and structures used in the initial, main and
finishing technological processing, the functional
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structure of the complex workplace can be divided into
its respective parts. Significant is the division into three
parts:

1. The Preliminary Technological Processing
Workplace part, where the manufacturing and handling
bases for follow-up operations are generally prepared
and the damaged layer of material is removed in the
process of producing the semi-finished products.

2. The Main Technological Process Workplace
part, where most technological operations are carried
out. It wusually consists of several technological
workstations with different functional structures.

3. The Special Technological Processes
Workplace part, where qualitative offset types of
technological operations, required to complete the
production (e.g. induction hardening, product cleaning,
labelling, etc.), are performed.

On closer examination, it seems useful to analyze
technological workstations as functional and spatial
zones (Fig. 1):

. The technological zone is the area in which
technological operations on the products are carried out.

»  The handling zone is the area in which handling
(operational and inter-operational) of products, tools and
waste, is done

»  The control zone is the area in which the
control operations are carried out,

 The operating zone is the area where
adjustment, maintenance, repairs, etc. are done. [1]

30 m

¥ n

Other

Technological Transpor Warehousing Auxiliary

Figure 1 Definition of production system zones [1]
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Figure 2 Individual building elements of the
construction system [1]

The nature of control operations is such that the
control zone essentially coincides with the area occupied
by the control elements of the workplace and studying it
is relevant when the workplace element .

A more detailed analysis should focus on the issues
of the technology and handling zones of the workplace.
For the purpose of designing, it is especially important
to identify the quantitative parameters of the zones.
Basic functional zone identifiers are:

* The shape of a zone, derived from the
functional elements of the workplace, especially from
the kinematic relations of the working mechanisms and
units.

e The dimensions of the zone derived from the
size of the functional elements and from the kinematics.

. Zone orientation referenced to the set base of
workplace elements,

. Elemental zone structure expressed through the
composition of partial zones.

For zone synthesis in workstations, it is especially
important to optimize the relations of technological and
handling zones for components that are functionally
linked to the manufacturing process. The following is
required:
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. High degree of overlap of technological and
handling zones. This condition minimizes work space.

. Elimination of "dead zones", that is, those parts
of the technological zone that are not functionally
available to the handling device. This condition
increases the degree of workplace automation.

. Ergonomics of man-operated zones.

. Compliant alignment of the shape, dimension
and orientation properties of handling and technological
equipment zones

After the individual building elements of the
construction system have been analyzed in designing,
the following step is the zone synthesis. The handling
and technological zone synthesis is important in terms
of efficient functional activities of the production system
building elements. Consistency must be first achieved
between operational activities of handling and
technological elements. The individual zone synthesis
does not lie only in determining the size of their overlaps
but also in the degree of their utilization. It is necessary
to maximize the use of the zones with the minimized
area occupied by the production system. The synthesis
of individual zones is preferably solved graphically,
indicating the availability and the overlap of the
elemental zones. Synthesis results are used in the
processing of technological layout, which uniquely
determines all elements and their spatial arrangement.

Quantitative and qualitative assessment of zone
synthesis of individual production system building
components can be accomplished in several ways. In
addressing zonal problems, it is necessary to minimize
mounting surfaces, transport costs, to eliminate dead
zones as well as a high degree of the technological and
handling zone overlap. It is also necessary to maintain
safe distances and ergonomics of human-operated
zones. [2]
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To determine spatial characteristics of each type of
the area built up by the production equipment, the
following also holds (Tab.1):

Table 1 Mathematical description of the calculation of

space requirements of the projected production
equipment
Type
Area | of .
. Area size
type | premis
es
Real |typeA | P=P,+ P. = [[dxdy+ [[dxdy
space -C z, Z-
Th
€0
ret type P:P4]+P42+‘DAJ+PD+PF.T+PE2+PF3+PE4
ica A- | P=|jdxdy+ [[dxdy+ [[dxdy+ [[dxdy +
| D - Zy Z4a Za3 Zy
sp E + lpdpde+ ([pdpd+ [fpdpde+ [ pdpdp
aC
e
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e
Op
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PRODUCTION SYSTEMS LAYOUT

Designing activity output is processing of the
technological layout of workstations and production
systems in such a way that uniquely determines the
constituents of production and their spatial arrangement.
Basic tasks in solving the layout of production
equipment include determining spatial relations between
the means of production, the products and the human [
operator. It is necessary to determine which of these
elements have a fixed place and how this place is
determined. Based on the combination, the basic
variants of the workspace arrangement are created:

. The means of production and the operator have
a fixed place. This case is typical for most of the
workstations in engineering production.

. All workplace elements are fixed. This is the
case when all operations are performed on one machine.
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Examples of this arrangement are workstations with
NC-machining centers and automatic machines.

. Only the production equipment has a fixed
place (workstations with multi-tool operation).
. The production equipment and products have a

fixed place (multi-tool operation of NC-machining
centers and automatic machines).

. Only the worker has a fixed place (a unique
case of machine carousels, where several machines are
rotating on a rotating plate).

. Only the product has a fixed place (production
of heavy, large-sized objects).

. The product and the operator(s) have a fixed
place.

. All workplace elements are mobile.

Among the basic variants of the technological
workplace layouts, variants 1 (single-operator
operation) and variant 3 (multi-tool operation) are the
most common in the machine-building industry. The
spatial arrangement of production equipment at the
workplace is influenced by several factors. The most
important of these are:

* Minimal transport routes.

» Minimal storage and auxiliary areas.

* Convenient handling operations.

* Respecting the basic conditions of the structure
(powver lines, lighting, floor load capacity, etc.).

Commonly used arrangements are as follows:
Arrangement in the line. This variant is advantageous in
terms of simpler solution of the traffic roads and power
distribution, and it is most often used in practice.
Arrangement into a polygon (circle): This way, the
handling flow and the work area are reduced in direct
continuity of the production on individual machines.
The disadvantage is a more complicated solution for
installation and access to the workplace during setup and
maintenance.

Combination of linear and polygon layout: In this case,
special methods are used for the solution. The essence
of these methods is compiling the layout variants and
optimal variant selection according to the selected
criteria.

When designing dispositive production arrangement, it
is necessary to keep certain minimal distances between
individual production facilities and fixed elements of
building constructions (e.g. columns, walls, etc.). The
minimal distances depend in particular on:

. Type and function of manufacturing
equipment,

. Dimensions of the materials being handled

. Mutual position of devices and the organization
of handling,

. Energy and safety factors of devices.

Various special methods have been developed to
solve deployment problems. The essence of these
methods is compiling the layout variants and optimal
variant selection according to the selected criteria.
Raster network types as auxiliary graphical tools play a
major role in designing manufacturing system layouts.
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Especially in relation to design of production activity, it
is advantageous to use industrial rasters. These are
planar or spatial lattices formed by parallel
perpendicularly intersected straight lines (raster lines),
the mutual spacing of which is standardized. Industrial
rasters make it possible to create direct dimensional
relations between the given space and the elements of
production system placed therein. Part of these can be
single modules of industrial buildings standardized
halls.

In addition to industrial raster with its perpendicularly
intersected straight lines, other types of rasterization are
also used in design. For example, a triangular raster.
Basic or preselected dimensions of the space are the
starting point for determining the industrial raster. They
are based on the modules as basic units of a particular
dimensional system. The dimension of raster, which is
to be the basis for the reference space and, at the same
time, for the design of the system, is a multiple or share
of the M 100 mm module used in practice.

It is also advantageous to use the industrial raster for
making a layout of an industrial area or an industrial
complex (Fig. 25). It is the basic graphic tool to divide
the given space (territory). It creates the prerequisite for
an optimal assembly halls integration with the area
available. [5]

Figure 3 Gross raster of the production area [5]

In new designs, defining the position of the boundary
lines, columns, etc. is hel pful in facilitating the
arrangement of the means of production. According to
the raster network, it is possible to distribute not only
technical equipment but also its installation. To optimize
the layout of the construction elements of the production
system, the spatial relations between the technical and
handling zones are particularly important.

Further characterized methodical procedure of
layout creation is based on the use of models of
standardized relations of building elements of the
production sites and the systems structures. The
procedure is as follows:

1. A raster network model is assigned to the
reference space where the production system is to be
situated and whose dimensions are calculated according
to the capacity of the required areas, or the volumes, and
by the means of production.

2. According to production (functional) activity
that should be carried out in the reference space, the
working zones, or sub-zones of the production process,
are entered in the raster.
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3. The individual zones are provided with the
models of topological relations of construction elements
of production system structure (production machinery,
handling and auxiliary equipment, etc.).

4. The topological relations are resolved in a
computationally interactive way based on the use of
simplified 2-D models or 3-D models of the production
system building elements.

5. Specific 2-D or 3-D models of the respective
building elements are chosen from the graphic database
and inserted into the calculated reference points of their
location.

6. Based on the interactive decision-making
procedures and visualization of the solution, the optimal
variant of the structure of the production system is
chosen. [5]

3 CONCLUSION

The size of workplaces, their shape and arrangement
they are very diverse, it depends on the specific
production process and from the nature of the
performed activities. The workspace should be clear,
comfortable and safe for the worker to feel in it all
right. The workplace should be spacious and
dimensional expediently arranged so that the worker
ensured good working well-being with the possibility
of optimal work performance at little physical effort.
Working dimensions premises must be subject to the
assumed production capacity, type of production,
planned number of workers and also internal
equipment operations. As a result of optimal spatial
workplace solutions are more flexible and productivity
of the entire system.

This article was created by the implementation of the
grant projects: APVV-19-0418, KEGA 002TUKE-
4/2020, KEGA 019TUKE-4/2022
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CONSUMER PURCHASING BEHAVIOUR AT THE ORGANIC FOOD
MARKET

Matej Krejnus 1 — Katarina Repkova Stofkova 2 — Jana Stofkova 3

Abstract: The main objective of the paper is to analyze the purchasing behavior of consumers in the organic food market.

The first part focuses on the theoretical perspective, defines the concepts of consumer, customer, consumer
behavior models, which are divided into traditional and modern, bio-products and bio-foods. Subsequently,
the institutions or companies dealing with the certification of organic food on the Slovak market are identified.
The organic food is labelled with the appropriate graphic design. In the article 3 organic labels that can be
found on the products are shown. At the end of the theoretical part, factors influencing the purchase of organic
food are identified, which include for example: health and safety, environmentally friendly, nutritional value,
product price, product certification, availability of products. Subsequently, to complement the theoretical
knowledge, the inquiry method was chosen. 328 respondents between the ages of 18 and 70 years participated
in the electronic survey. The partial results showed, that the respondents obtained information about organic
food via the internet. Some respondents do not have enough information about organic products. Besides, the
respondents mainly appreciated the reduced price of organic products. The results of the research showed us
that, the categorization of the data found that most of the people who buy organic food are employed women
who live in the Zilina region, are between 26 and 40 years old, have a secondary or higher education and have

an income of 500-900€.

Keywords: consumer. consumer behavior. models of consumer behavior. customer. organic farming. conventional farming.

1 INTRODUCTION

Organic farming, organic products and organic
food, we are beginning to encounter these terms much
more often than in the past. There may be a number of
reasons for this, such as increased attention to
environmental protection, the increasing morbidity of
both animals and the world population, the trend
towards healthy lifestyles, or the ongoing situation with
the COVID-19 pandemic, which has forced people to
spend more time worrying about what they are
consuming. A consumer is a natural person who, when
concluding and performing a consumer contract, is not
acting within the scope of his or her business,
occupation or profession. Organic food and organic
farming are among the hot topics, but most consumers
in Slovakia still lack information that may cause low
demand for these foods. It is for this reason that this
article addresses this issue. A customer can be
characterized as a person who buys goods or services
and pays the price, but the final consumption may not be
his priority. It is an individual or economic entity that
purchases a product or service from a seller on a regular
basis. Customers are mostly those who purchase goods
for the purpose of adding value and resale (Surbhi,
2017)[1]. "A customer and a consumer can be identified
if the person who buys the products or services also
consumes them." (Vysekalova, 2004). [2]

MODELS OF CONSUMER BEHAVIOUR

Consumer  behaviour models help to
understand and retain the consumer base. There are six
of these models and they are divided into two groups,
traditional and modern models of consumer buying
behavior [3].

Traditional behavioural models have been
developed by economists in the hope of understanding
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what customers buy based on their wants and needs.
These models focus on emotion-driven buying
behaviour. These include [3].

Model of learning: This model is defined that
buyer behavior responds to the desire to satisfy basic
survival needs, such as food, and learned needs that
result from lived experiences, such as fear or guilt.

The psychoanalytic model: The psychoanalytic
model draws on the theories of Sigmund Freud and says
that individual consumers have deep-seated motives,
both conscious and unconscious, that lead them to make
purchases.

Sociological model: The sociological model of
consumer behavior suggests that purchases are
influenced by an individual's place within various social
groups, family, friends and work groups, as well as less
defined groups such as consumers who engage in
healthy lifestyles.

Modern models. Current models of consumer
behaviour focus on rational and deliberate decision-
making rather than emotions or unconscious desires.
One of these models is:

Model Engel-Kollat-Blackwell (EKB) - The
Engel-Kollat-Blackwell model of consumer behaviour
outlines a five-stage decision-making process that
consumers go through before purchasing a product or
service. [3]

Black cabinet model- In this model, consumers
are treated as individual thinkers who process internal
and external stimuli in making purchase decisions. The
stimuli come from the marketing mix, (product, price,
distribution, communication), and others that influence
consumer buying behaviour and enter the 'black box'
where they are translated into a set of observable
responses. (Kotler - Armstrong , 2004) [4,5]
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Impulse  Purchase  Hawkins  Stern -
characterised as consumers who make unplanned
purchasing decisions. (Stern, 1962)[6]

2.1 BIOPRODUCTS AND ORGANIC FOOD

Bioproducts come from organic farming and
can be of plant or animal origin. Simply put, bioproducts
are raw materials from which, by further processing,
organic food, biodigesters and biobased products are
produced. (TradeBIO)[7]

Organic food is produced only from organic
products and using only authorised ingredients,
additives and technological processes as laid down by
the applicable laws. They shall be processed differently
from conventional food. These foods are produced by
farmers who place great emphasis on the use of
renewable resources and the conservation of soil and
water in order to improve the quality of the environment
for future generations. It implies that organic food is
produced without the use of most conventional
pesticides, such as fertilisers made from synthetic
ingredients. The products are non-ionising and contain
fewer food additives than conventional foods. (Davis,
2020)[8]

Bioconsumer

An organic consumer is a person who buys
organic food for their own use or to meet the needs of
their loved ones. There are many different types of
organic consumers, ranging from hard-core advocates to
skeptical consumers. [9]

A 2009 study by the Hartman Group found that
there are three key divisions of organic consumers
(Chait, 2019). Table 1 shows the three main divisions of
consumers of organic products.

Table 1. Three key divisions of organic consumers

Type Definition

People who are starting to lean towards organic
food but are not making any significant
behavioural changes, which means they are not
buying organic products;

First

organic consumers who not only change their
attitudes but also change their habits and buy
organic products;

Second

the smallest group are the so-called 'key
consumers' - this includes people who invest in
organic food and buy it frequently.

Third

In addition to these basic divisions, there are
other types of organic consumers, such as parents and
parents-to-be, who also often buy organic food. They are
aware of the reasons why it is better and healthier to
avoid toxic and persistent pesticides and fertilisers. They
are trying to reduce the family's exposure to GMOs and
growth hormones. [9]

2.2 BIOPRODUCTS AND ORGANIC FOOD

The production and sale of organic food in
markets is subject to strict conditions. Before a product
is labelled 'organic' or 'bio', a government-approved
certification body inspects the place where the food is
grown to make sure it meets organic standards.
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The control in the organic farming system in
Slovakia is according to the Act on Organic Agriculture
and Production of Organic Food No. 224/1998 Coll.
UKSUP is responsible for the control of organic
production in the organic sector under the Organic
Production Code of the Organic Farming System of the
Slovak Republic. Three inspection organisations carry
out direct inspection of producers and processors
registered in the EP system in Slovakia [10]:

Naturalis SK, s. r. 0. - Inspection organization
code: SK-BIO-002;

Biokont CZ, s. r. 0. - Inspection organisation
code: SK-BIO-003;

EKO-CONTROL, s. r. o. -
organisation code: SK-BIO-004.

These institutions control compliance with all
legal rules for the production, processing, packaging,
storage, labelling and sale of organic produce, including
the keeping of accurate documentation of all operations
carried out and accounting. It follows that as long as the
food or product is certified organic, we can trust it,
because the assessment process for organic food is very
strict. [10]

Labelling of organic food in the EU. Labelling
of organic products or organic food can be done on the
basis of a certificate issued by a certification body by
means of the written abbreviation "bio" or "eco", a
graphic symbol, the words "produced in organic
farming” and the numerical code of the certification
body. [11]

Table 2. The labels of organic products or organic
foodstuffs are given in panel two
Type Definition

Inspection

Graficky
znak

Eurolist

Products of Slovak organic farming

Slovak organic agriculture produces organic
cereals of all kinds, legumes, vegetables, fruits and also
organic wine. Furthermore, medicinal plants and plants
for cosmetic purposes are grown. Animal husbandry on
organic farms is quite strongly represented. Most of the
animals reared are ruminants (cattle, sheep and goats).
However, Slovakia has large reserves in pig and poultry
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farming, and consumer demand is high, especially for
eggs, pork and organic poultry.[11]

Organic food can be purchased in Slovakia:

- on farms of organic farmers - relatively good
prices;

- in health food retail outlets - wider range,
slightly higher prices

prices, advice from staff;

- hypermarkets - limited range, uninformed
staff;

- at markets, fairs, exhibitions - good prices,
buying from producers;

- in clubs of friends of organic farming -
exchange of experience, support for producers;

- e-shops - time saving, convenience, delivery
fee.

The buying preferences of Slovaks have
changed rapidly in recent years. Food is more affordable
and physically accessible. Slovak consumers are
increasingly buying mainly organic and healthy food.
Demand for fruit and vegetables has also increased.
Consumers want good quality food at good prices, they
are also more interested in the origin of the food they
buy. [12]

The 2muse survey found that women, in
particular, pay more attention to what they buy in the
store, reaching more often for healthy products, organic
and gluten- and lactose-free foods. According to the
survey, dairy products, fruit, vegetables, chicken and
others are the most frequently purchased.[12]
Consumers buy organic food for a variety of reasons
(Figure 3). Many want to buy food products that do not
contain chemical pesticides or are grown without
conventional fertilizers. Some simply like to try new and
different products.

Table 3. Factors influencing the purchase of organic
food

health and safety

environmentally friendly

nutritional value

product price

product certification

organic products and organic food.

Factors influencing consumers when buying

availability of products

Organic food has various benefits that make it
better for the planet, livestock and human health.
However, there are also barriers to buying organic food.

Organic food has various benefits that make it
better for the planet, livestock and human health. What
consumers consume can also directly affect other
people's health. Organic food contributes greatly to
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environmental protection because chemicals such as
fungicides, herbicides and insecticides must not be used
on organic food. They also save water and energy,
reduce soil erosion and increase soil fertility.

The higher price of organic products is still a
barrier for many consumers. According to consumer
surveys in recent years, the willingness to consume
organic food is still low compared to conventional food
qualities, ranging between 10 and 20%. (Willer -
Travnicek - Meier - Schlatter, 2021) [13]

Price is not the only barrier to buying organic
food. There are many other purchasing barriers, which
can be divided into three groups [14]:

- Information barrier - mainly refers to the lack
of information about organic food;

- distrust - some consumers, despite the
trademarks on the organic origin of the product and the
associated controls, do not trust the labels 'organic’ and
'eco’ or do not see any difference between organic and
conventional food;

- the problem of willingness - lack of breadth
of range or consumer convenience and indecision can be
considered as decisive factors associated with purchase
reluctance.

3 DATA AND METEDOLOGY

The aim of the questionnaire was to determine
consumer awareness of organic food, identify barriers
and motives for buying organic food and identify
consumer preferences when purchasing organic food.

identify the advantages and disadvantages that
are perceived by the citizens of the Slovak Republic. The
questionnaire was created in February 2021 and
conducted a survey of 318 respondents agend from 18 to
70. To achieve the main objective, the following
questions were identified:

»  Where were you first introduced to organic
food?

» Reasons why consumers buy organic food?

» Reasons why consumers do not buy organic
food?

The information obtained from the respondents
was categorized from 1 to 10. Where the unit represents
the most useful advantage, respectively. disadvantage,
and compare the results with the expected advantages
and disadvantages set out in Table 1.

Other methods which were used in this article.
method of analysis - the method was used in chapters 1.
and 2. and represents the decomposition of the studied
whole into smaller parts (basic parts, relationships and
connections). Synthesis method - the method is the
opposite of analysis, it combines and unifies the parts
separated by the analysis into a certain whole. Inquiry
method - this method was used for the electronic
questionnaire.

RESULTS AND DISCUSSION

The demographics section showed that the
largest proportion, 73% of respondents were female and
27% were male. The respondents belonged to different
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age groups. The age identification question showed that
the largest number, up to 58% of the respondents were
in the age group of 18-25 years. 25% of the respondents
belonged to the category of 26-40 years. 15% were in
the category of 41-60 years and only 2% were above 61
years.

The education of respondents was also varied.
11% of the respondents had only completed primary
school. 7% of the respondents had completed secondary
education without a high school diploma. The highest
percentage of education completed was secondary
education with a high school diploma, where 54%
ranked. 28% of the respondents had completed higher
education. The following questions related to the
objectives set out in the methodology.

Figure 1. shows that 194 (74%) of the
respondents obtained information about organic food

Getting information on organic food

From the Intemet

E T T

In the corridor

E T T 0%

From friends

I 2%

From family

I 28%

From the literature

I 18%

From the doctor

- 7%

0% 20% 40% 60% 80%

number of the respondents in [%)]

via the internet.
Figure 1. The main advantages of e-Government among
respondents which are ranked.

Further, respondents found out about organic
food in the store, 156 (60%) of the respondents indicated
this answer. 28% of the respondents got the information
from family and 32% from friends. 18% of the
respondents indicated the answer "from literature” and
7% chose the option "from a doctor".

Awareness of respondents

40% 37%
o) ’ ’ 35%
= 35%
R~
£ 30% 28%
=
g 25%
= 20%
S 15%
5 10%
g
= 5%

0%

yes no I do not know

Figure 2. Awareness of respondents about organic foods

Of the 262 respondents, 37% thought they had
sufficient information about organic food, 28% could
not judge whether their information was sufficient and
35% thought they did not have sufficient information
about organic food at all.

The following questions related to respondents
who regularly buy organic food. The first question asked
about the reasons why they invest their money in organic
food. Multiple answers were possible in this question.
Figure 3. shows that most respondents marked the
answer that organic food is healthier, with 74% of
respondents agreeing with this. 55 (40%) of the
respondents indicated that organic food production is
more environmentally friendly. Better taste was chosen

Getting information on organic food

they are healthier

T S T

they taste better

I, 0%

Production is more

environmentally _ 32%
friendly
its my lifestyle | 25
0% 20% 40% 60% 80%

number of the respondents in [%]

by 42% of respondents. Organic food is a lifestyle
choice for 14% of respondents.
Figure 3. Getting information on organic food

Another question of interest was what would
make respondents buy organic food. The most common
answer was to reduce the price of these foods.
Respondents had the option to mark multiple answers
for this question.

Reasons to buy organic food

lowerprice NG 6%

more availability

I 32%

more information

I 32%
I 29%

greater range

Most hous ehold
income

Nothing [N 15%

I 20%

0% 20% 40% 60% 80%

number of the respondents in [%]

Figure 4. Reasons to buy organic food

A lower price of organic food would be
perceived by 66% of respondents as a reason that would
make them buy it. If the range of these foods offered was
higher, 29% of respondents would buy them. Other
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reasons were greater availability (32%), more
information (32%) and higher household income (20%).
15% of respondents would not use anything to induce
them to start buying organic food.

The second question, aimed at respondents who
do not buy organic food, aimed to find out what would
make them start buying organic food. Up to 66%
responded that if the price was lower or the same as the
price of conventional food, they would start buying
organic food, the reason may be lower household
income, these respondents might even want to invest in
organic food, but they cannot afford it.

The categorization of the data found that most
of the people who buy organic food are employed
women who live in the Zilina region, are between 26 and
40 years old, have a secondary or higher education and
have an income of 500-900¢€.

The most important thing for organic food in
the future is to ensure that information about it is
frequent, easily accessible and trustworthy. A
suggestion could be to create advertising, e.g. through a
banner or a video. Advertising would be placed on
television and on various websites.

CONCLUSION

The most important reason why consumers
should buy organic food is that it does not contain any
chemicals that are harmful to animals, humans and
nature. However, looking at the food industry from the
other side, it is not possible for all consumers in Slovakia
to consume only organic food. Current organic
production and animal husbandry cannot ‘feed'
consumers in Slovakia, which is why various chemicals,
fertilisers, antibiotics, hormones and others have been
used. Therefore, another recommendation is to increase
organic land and the number of organic farmers.

It should also briefly list the benefits, i.e. the reasons
why citizens should buy organic food, for example that:

- they contribute to environmental protection;

- they save water, energy, reduce soil erosion and
increase soil fertility;

- reduce the risk of nitrous oxide, a greenhouse gas,
being released into the atmosphere;

- are chemical-free;

- do not use antibiotics or growth hormones;

- they are more nutritious and healthier;

- contain, on average, higher amounts of vitamin C
and minerals;
- smell, taste and look better.

If there is enough organic food and organic
products for every consumer in Slovakia, they will start
to be sold and consumed more. Organic farming is
beginning to develop more and more in Slovakia. This
may be due to EU subsidies for organic food or the
growing consumer demand for healthy, tasty and high-
quality food.

Also, respondents do not buy organic food due
to the fact that they raise and grow their own. The range
of organic food is increasingly available on the Slovak
market. If the demands of consumers on the organic food
market could be met and the main barriers that
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discourage the purchase of these foods could be
removed, it would not only be possible to protect the
country and promote people's health, but also to improve
the economic situation in Slovakia.

ACKNOWLEDGEMENTS

This paper was supported by project KEGA 052ZU —
4/2021

REFERENCES

[1] Keydifferences. (2021). Difference between
Customer and Consumer - Comparison Table
Retrieved
from:https://keydifferences.com/difference-
between-customer-and-consumer.html [accessed:
22 April 2017].

[2] Vysekalova, J. (2004) Psychologie spotrebitele.
Praha: Grade Publishing. ISBN 8025703939.

[3] Hubspot. 10 Consumer Behavior Models (&
Which OneApplies to Your Business) Retrieved
from:https://blog.hubspot.com/service/consumer-
behavior-model [accessed: 10 December 2021].

[4] Kotler, P. and Keller, K. (2007) Marketing

managment. Praha: Grada Publishing. ISBN
8024713595.
[5] Kotler, P. (2004) Marketing. Praha: Grada

Publishing. ISBN 8024705131.

[6] Stern, H. (1962) The Significance of Impulse
Buying Today. Journal of Marketing, SAGE
Publications. 26, 59. Sage journal.

[7] Obchodbio. Co je bio? Retrieved from:
https://obchodbio.sk/content/9-co-je-bio
[accessed: 19 Marce 2021].

[8] Organic Foods Guide: When To Buy (or Not Buy)
Organic. Retrieved from:
https://www.medicinenet.com/organic_foods_pict

ures_slideshow/article.htm. [accessed: 31 Jun
2020].

[9] Who Buys Organic Food: Different Types of
Consumers Retrieved from:
https://www.liveabout.com/who-buys-organic-
food-different-types-of-consumers-2538042.
[accessed: 11 November 2019].

[10] Su skutoéne bio? Retrieved from:

https://www.unilabs.sk/clanky-invitro/su-
skutocne-bio. [accessed: 8 January 2018].

[11] Oznacovanie bioproduktov a biopotravin |
BIOpotraviny.biospotrebitel.sk Retrieved from:
http:// www.biospotrebitel.sk/biopotraviny-
bioprodukty/oznacovanie-bioproduktov.htm.
[accessed: 30 Jun 2013].

[12] U Slovakov uz zavazi viac kvalita ako cena - Cudia
- Ekonomika - Pravda Retrieved from:
https://ekonomika.pravda.sk/ludia/clanok/486895-
u-slovakov-uz-zavazi-viac-kvalita-ako-cena/.
[accessed: 6 Oktober 2018].

[13] Willer, H., Travnicek, J., Meier, C. and Schlatter,
B. (2021) The world oforganic agriculture. Bonn:
FiBL & IFOAM. ISBN 9783037363942.




ESPM 2022

[14] Biopotraviny: Postoje spotiebitelt a bariéry
nakupu. Retrieved from:
https://adoc.pub/biopotraviny-postoje-spotebitel-
a-bariery-nakupu-organic-foo.html. [accessed: 16
may 2014].

AUTHORS ADDRESSES

Ing. Matej Krejnus

University of Zilina

Faculty of Operation and Economics of Transport and
Communications

Department of Communication

Univerzitna 1, 010 26 Zilina

Slovakia

e-mail: krejnusl@stud.uniza.sk

63

2doc. Ing. Katarina Repkova Stofkova, PhD.

University of Zilina

Faculty of Operation and Economics of Transport and
Communications

Department of Communication

Univerzitna 1, 010 26 Zilina

Slovakia

e-mail: katarina.repkova@uniza.sk

3prof. Ing. Jana Stofkova, PhD.

University of Zilina

Faculty of Operation and Economics of Transport and
Communications

Department of Communication

Univerzitna 1, 010 26 Zilina

Slovakia

e-mail: jana.stofkova@uniza.sk


mailto:krejnus1@stud.uniza.sk
mailto:katarina.repkova@uniza.sk

ESPM 2022

MODELOVANI PODNIKOVYCH PROCESU

Tomas Machaé - Michal Simon

Abstract: Prispévek cili na modelovani podnikovych procesii a jejich zlepSovani. Konkrétné se na modelovdni procesii vyuziva
metodika BPMN. Tvorba diagramii a jejich zlepSeni probihalo za spoluprace se spolecnosti LINTECH, spol. s r.o. ktera se
zaméruje na laserové technologie. Cilem bylo zmapovani a vymodelovani podnikovych procesii na klicovych stiediskach
spolecnosti. Ve vypracovanych BPMN diagramech jsme identifikovali vizka mista a ndsledné se provedly navrhy na
zlepSeni. Prinosem je zefektivnéni procesii a zkrdceni pritbéhu procesu tim, Ze navrhy prindsi zprehledneéni a zjednodusent

procesii.

Keywords: Podnikové procesy, modelovani podnikovych procest, zlepSovani, BPMN diagram, identifikace izkych mist, navrhy na

zlepSeni, lean, kaizen, improvement.

1 UVOD

Zlepsovani podnikovych procest je nezbytnou
soucasti pro udrzitelnost a konkurenceschopnost
spole¢nosti. Pribézné zlepSovani procesit je neustaly
proces, ktery se nezastavuje, viz Obrazek 1. Pokud se
dosédhne pozadovaného cile, musi byt snaha o dalsi
zlepSovani, jinak mtize dojit k upadku zlepseni. [1]

Dalsi cilovy stav

Cilového stavu je do
urcité miry dosazeno

Obr. 1 Neustaly postup vpied [2]

Repa [1] popisuje podnikové procesy jako
,souhrn Cinnosti, transformujicich souhrn vstupi na
souhrn vystupti pro jiné lidi nebo procesy, pouzivajice k
tomu lidi a nastroje.*

Vstup je pocatecni stav, ktery spousti proces.
Se vstupem se poji i zdroj, ktery reprezentuje prostiedky
pouzivané pro transformaci vstupu na vystup. Zdroj
muze byt technologie, material, finance, informace nebo
cas. [3]

Vystup piedstavuje konec procesu. Vystup
muze byt definovana jako produkt ¢i sluzba. Vysledek
procesu musi piinaset hodnotu. [3]

Cinnost vede k ucelové pieméné vstupu na
vystup v urcitém case a posloupnosti. [3]

Procesy lze popsat z mnoha hledisek, které
napomahaji k rozdéleni podle dutlezitosti a ucelu.
Zékladni procesy délime na: hlavni procesy, fidici
procesy a podptirné procesy. Téz dava piehled o ptidané
hodnoté pro zékaznika. [4]

Procesy lze definovat jako hmotné procesy a
informacni procesy. Lukoszova [5] definuje materidlovy
tok jako ,,fyzicky pohyb surovin, materialii, ndhradnich
dild, rozpracované vyroby, hotovych vyrobki v
podniku, ale i mimo né&j. V S§irSim pojeti dochazi k
materidlovému toku u vSech kategorii zasob, energii a
dalsich médii, nastroju a dalSich Ciniteld od vyrobniho
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procesu az po distribuci. Pfedmétem logistického fizeni
se pak prirozené stavaji takové prvky informaéniho
toku, jako napiiklad zakazky, objednavky a dodavky
vSech vyse uvedenych ¢asti hmotného toku.*

Dle Tomka a Vavrové [6] pfedstavuje vyrobni
proces soucasti hodnototvorného fetézce, ktery vytvari
hmotné statky a sluzby pro splnéni potieb zdkazniku.

Mladkova [6] popisuje, Ze je tok informacnich
procest spjat s technologickou a lidskou siti. Jurova [8]
ve své publikaci zminuje, ze mtizeme plytvani nalézt i v
administrativnich procesech, a to z hlediska spotieby
materialu, ¢asu 1 financi. Pfikladem lze uvést tvorbu
duplicitnich informaci v systému, chybna nebo chybéjici
data a informace. Lambert, Stock a Ellram [9] uvadi, ze
»kvalita a rychlost informacnich tokd, které se lisi v
zavislosti na dimyslnosti systému objednavani a
podnikového fidiciho informacniho systému, vyznamné
ovlivituji schopnost vyrobce poskytovat rychlé a
spolehlivé (tj. vyrovnané) doby cyklu objednavek,
74sob.

Nedilnou soucasti informac¢niho toku je
komunikace. VétSinou je ve firmé zavedeny odborny
jazyk, ktery mtze byt pro nové osoby v administrativeé
obtizné pochopitelny. Proto je potieba, aby se
zamgéstnanec ve spole¢nosti s témito procesy seznamil a
porozumél jim. [10]

Modelovani procesti se uziva k registrovani
procest, které probihaji ve spole¢nosti. Soucasné je
zakladnim nastrojem procesniho fizeni a zaroven
zefektiviluje podnikové procesy. K tomu jsou urceny
tzv. procesni diagramy, které graficky vyjadfuji
provazanost jednotlivych procest s textovou zpravou
uvnitf bunky. Toto zndzornéni se vytvari z divodu
prehlednosti, jednoduchosti a tiplnosti. [1]

Business Process Modeling Notation
(BPMN) reprezentuje standard pro grafické znazornéni
podnikovych procesii v podobé diagramu, které je
doplnén o tzv. Business Process Modeling Language
(BPML). Jedna se o jazyk pro modelovani a popis
procest. BPML je uren pro urcité aplikace, které
grafickou notaci tohoto jazyka specifikuji normou
BPMN. Cilem grafické notace je jednoduché
porozuméni pro uZzivatele i Gcastnika procesu. Diagram
znazoriuje aktivity a tok informaci. [11]
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2 PRIPADOVA STUDIE

Pfipadova studie se zaméfuje na zpracovani procesnich
diagramti  spolecnosti LINTECH. V procesnich
diagramech se identifikuji uzk4a mista a provedou navrhy
na jejich zlepSeni.

2.1 Zpracovani procesnich map

Spole¢nost LINTECH byla zalozena roku 1993 se
sidlem v Chrastavicich. Tehdy spole¢nost LINTECH
zapocala podnikani v oblasti vyroby, instalace, opravy
elektronickych stroji a pfistroji, elektronickych a
telekomunikacnich zafizeni, zdmecnictvi, nastrojatstvi a
obrabécstvi. V dusledku riistu spolecnosti se cast vyroby
presunula do pfilehlého mésta Domazlice, kde se nyni
spole¢nosti.

V priubéhu doby se spole¢nost LINTECH postupné
zam&fila na vyvoj a vyrobu v oblasti laserové
technologie a automatizace, téz mna stavbu
jednoucelovych stroji a zakdzkovou vyrobu, zejména v
oblasti primyslového znaceni. Spolecnost zacala
rozSitovat nabidku v oblasti vyroby razidel,
identifikaénich a vyrobnich stitkli, vcetné vyroby
ovladacich panelii. S rozsifujicim se automobilovym
primyslem se rozrostly sluzby o montdz
elektrotechnickych diléi pro automotive, napt. SKODA
AUTO a.s., Valeo Compressors s.r.o., Varroc, TRW.
Mapovani procesu probihalo na dvou ze tii stiedisek, a
to na kliovych stfediscich v Domazlicich. Jednim je
stiedisko  zakazkové vyroby, které se zabyvaji
zakéazkovou vyrobou v Sirokém spektru. V piipadé, ze
ma zakaznik specifické pozadavky, stiedisko mu
vyhovi. V uréitém pripadé dochazi i ke kooperaci s jinou
spolecnosti, tak aby se uspokojil pozadavek zakaznika,
prestoze spoleCnosti s pozadovanou technologii
nedisponuje. Nejvetsi poptavkou je vyroba razniki,
gravirovani a laserové znaCeni dle pozadavki
zakaznika. Unikatnosti je riznorodost zakazek, a to tak,
ze nejsou totozné. Stiedisko disponuje dvéma vyrobnimi
halami. Kazda hala ma svého mistra vyroby, ktery pfimo
zodpovida za zpracovani zakazky a ftizeni vyroby.
Soucasti stiediska je administrativni ¢ast a expedice, v
neposledni fadé mensi sklad.

Druhé sttedisko se zaméfuje na vyrobu jednoucelovych
stroji s vyuzitim laserové technologie. Stiedisko
garantuje zakaznikovi vyrobu jednoho stroje v horizontu
10-12 tydnu, tedy ptedani stroje od objednani. Zakazky
se pridéluji dvéma projektovym manazeram, ktefi
projekty ptebiraji od obchodniho asistenta, manazer fidi
a zodpovida za tispésné ukonceni projektu. Na stiedisku
dochézi k mnohem vétSimu propojeni jednotlivych
skupin, kdy béhem zpracovani spolecné spolupracuje
oddéleni montdze, konstrukce, programovani s
managementem. Soucasti tohoto stiediska je i mensi
mechanickd dilna. Zde se vyrabi 1 velkd cast
komponentti. Ostatni dily jsou vyrabény formou
kooperace nebo jako prefabrikat.

Popis podnikovych procesti byl uskute¢nén formou
rozhovorl se vSemi zainteresovanymi osobami. Na
pocatku probéhlo seznami se skladbou jednotlivych
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sttedisek, hal a pracovist. Komunikace o pribc¢hu
procesit se diskutovalo od vedoucich stfedisek a
manazért, az k samotnym pracovniktim, ktefi obsluhuji
stroje na hale. Na zaklad¢ ziskanych informaci a
nacerpanych postfeht z vyroby 1 prostfedi, se
zpracovaly BPMN diagramy, kdy se zkonzultovany
postup ovéfoval v redlném beéhu. Tyto procesni
diagramy nasledné slouzi jako vstupni udaj pro
identifikaci izkych mist.

Hierarchie procesii — Vyroba jednoucelovych strojii:
. Tvorba nabidky
e Tvorba projektu
»  Tvorba modelu
. Zpracovani zakazky
0  Sprava zbozi na skladé
0  Kooperace
»  Ukonceni projektu
*  Servis

Hierarchie procesi — Zakazkova vyroba:
*  Tvorba zakazky
*  Vyroba zakazky
0  Detail tech. proces nastrojarna
- Externi kooperace
- Interni kooperace
- Proces naskladnéni materialu

0  Detai tech. proces laser
- Externi kooperace
- Interni kooperace
- Proces naskladnéni materialu
. Expedice zakazky
. Reklamace zakazky

2.2 Identifikace tizkych mist

Na zakladé zpracovanych BPMN diagramt si
identifikujeme izk4 mista procesu. Cilem je tato mista
eliminovat, logicky uspofadat ¢i zlepSit. Vysledek je
tyto procesni diagramy zjednodusit, zptehlednit a
zrychlit. V procesech miizeme nalézt Cinnosti, které cely
7e tato mista identifikujeme, popiSeme a dokazeme, ze
ma proces potencial byt jednodussi a prehlednéjsi.
Konkrétni ¢innosti si vyzna¢ime a popiSeme. Zarovei
uvedeme, pro¢ k danym situacim dochazi. Z ddvodu
rozsahu prace si v prispévku predstavime ty
nejzasadnéjsi a blize si je predstavime.

a) Uzké misto stiediska vyroby jednouelovych
stroju

Podklad, ktery by mél prfedchazet nabidce, je technicka
specifikace zakazky. Jednad se o soupis jednotlivych
technickych nalezitosti, které¢ bude obsahovat budouci
zafizeni. O jeho zpracovani a vyfizeni zodpovida
obchodni zéstupce.

Casto se stava, e je nabidka zpracovana a odeslana
diive, nez se technicka specifikace zakazky zaCne
zpracovavat. Musi se dodélavat jiz v dobé¢, kdy je prijata
objednavka a doslo k zahajeni projektu. Tyto udaje jsou
nezbytné a v piipadé, Ze si urcité nalezitosti spolecnost
se zadavatel neupfesnila, je nutné vyvolat dalsi jednani,
viz Obr. 2.
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Na zékladé pfedchoziho
ujednani poZadavki |

Odeslat
Technickou
specifikaci

zakazky

Viytvorit
Technickou
specifikaci

zakazky

PozZadovat
poklady k
nabidce

Technicka

Postiehy z mapovani procesti ve spole¢nosti:

- Pii definovani pocatecniho navrhu nékteré
podniky pozaduji i nabidky;

- Pfeposilani emailti na ostatni oddéleni —
zahlcovani emailové posty.

b) Uzké misto stiediska zakazkové vyroby
Privodka, kterou obdrzi mistr na porad€, ma vyplnénou
pouze hlavi¢ku. Vyrobni postupy jsou predvyplnéné, viz
Obr. 3. Toto zpisobuje, Ze je pruvodka neptehledna a
nelze z pruvodky vycist, jaky je technologicky postup.
To, jaky je technologicky postup, udrzuje mistr zpaméti.
Proto bylo zfizeni stanovisté¢ kontrolni misto. Zde se
umisti vyrobek z kazdého pracovisté po provedené
operaci. Na kontrolnim misté probihd ovéfeni spravné
provedené operace, nebo se stanovi dal$i operace na
zaklad¢ ptilozené dokumentace v podobé vykrest. V
pripadé, ze je vyrobek v poradku, umist'uje se do dalsi
fronty k ptislusnému stroji. [3]

vnan, gerovamn

Drétofezy Mitsubishi
L

[X(] cNc gravicovani oaTRON Lxg| 45 550" 6o 2l
Znateni laserem Jq ’l? (1§' }\[ 7\1

Wy | 25 | 00 X
AR ARy ANl

Obr. 3 Privodka [12]

rm W ary
v

[5] Mavatovani  vision
i

Rezani laserem

Pro priklad zde znazornuji postup vyroby zakazky, ktera
obsahuje tfi vyrobni operace, viz Obr. 4.

KONTROLNI MisTO

STROJ 1 STROJ 3

s

Fronta
VSTUP

Frontal

Frontal

Obr. 4 Priklad vyroby zakazKky [12]

Aby mohla byt zakazka zpracovanad musi projit
minimalné dvojnasobkem front, oproti poctu vyrobnich
operaci.
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2.3 Navrh na zlepSeni

Zde si nastinime navrhy na zlepSeni, které vychazi z
identifikovanych uzkych mist. Navrhy nahrazuji
cervenou Cast diagramu. Navrhy na zlepSeni se odlisuji
zelenou barvou, tak abychom rozlisili, kterd ¢ast procesu
je zménéna, tedy nova.

a) Navrh pro stiedisko vyroby jednotucelovych
stroju

Pti tvorbé nabidky se zpracovavaji dva zasadni
dokumenty. Technicka specifikace zakazky a podklady
pro nabidku. Nésledné je z podkladi vytvofena nabidka,
kterd se odesild zdkaznikovi. V idedlnim piipadé je
Technicka specifikace odeslana a schvalena zakaznikem
pred odeslanim nabidky. Ale nastava i situace, kdy je
specifikace zafizeni feSend az po odeslani nabidky a
ptijeti objednavky. V tomto piipade, kdy se konstrukéni
oddéleni ma zabyvat modelovanim zafizeni, se zamétuje
na procesy, které mély byt jiz ukonéené.

Navrhem je sjednoceni dokumentd do jednoho
dokumentu, ktery se odesila zakaznikovi, a to do
samostatné nabidky. Zajisti se tak, Ze je zakaznik
informovan o vSech nalezitostech, viz Obr. 5.

Programator, konstruktér, aplikaéni
specialista, obchodni zastupce

Vytvorit
podklady k
nabidce

Pozadovano
vytvofit nabidku

Obr. 5 Sjednoceni dokumenti [12]

b) Navrh pro stiredisko zakazkové vyroby
Zasadnim uzkym mistem vyroby je velké mnozstvi
front. Nejen, ze vyrobek musi prochazet dvojnasobkem
front, aby prosel vyrobnim postupem, ale neni
stanoveny ani vyrobni postup. Privodka vstupuje do
vyroby prazdna. Mistr umist'uje pruvodku do fronty dle
prilozeného vykresu a znalosti vyrobnich operaci, které
jsou nezbytné pro vytvotreni pozadované zakazky.

V zavéru cely technologicky postup dané zakazky drzi
v hlavé. Pti komunikaci s mistrem vyroby v priméru
denng projde vyrobou 50—60 zakazek. Pro zptehlednéni
si mistfi zfidili kontrolni misto, kde umisti po vykonané
operaci obsluha stroje vyrobek. [3]

1. Néavrhem je eliminace kontrolntho mista a
nahradit ho mistem pro hotové vyrobky, kde se budou
shromazd’ovat zpracované vyrobky, které jsou
pfipravené pro kontrolu a odvoz na expedici.

2. Snizi se mnozstvi front, do kterych zakdzka
vstupuje, a je pevné dany technologicky postup. Snizeni
front je v zavislosti na potfebnych technologickych
operacich, které jsou nezbytné pro zpracovani zakazky.
V zakazkové vyrobé nelze pfimo urcit o kolik se pocet
snizi, ale v zavislosti na poctu téchto operaci vzdy o
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polovinu. Za priubéh vyroby zodpovida mistr, ktery je ve
vyrobni hale nejzkusenéjsi.

3. Kontrolntho mista se nahradi mistem pro
hotové vyrobky. Obsluha stroje pfenasi zakazku na dalsi
frontu dle technologického postupu privodky, viz Obr.
6.

Umistit do fronty I X

Obr. 6 Piedavani zakazky dle technologického postupu
[12]

3 ZAVER

V zavéretném shrnuti si predstavime nejzasadnéjsi
vyhodnocené navrhy procest. Procesy jsou rozdéleny na
tt1 konkrétni kategorie, kterymi ptispivaji ke zlepSeni.
a) Redukce osob v procesu

Ve zhodnoceni procestt musime brat v uvahu, Ze se
jedna o malou spole¢nost a dochazi ke kumulaci funkci.
Ve spolecnosti probihd nizkosménny provoz, souc¢asné
je nizka fluktuace zaméstnancti. Nelze provést redukci
zaméstnancl, a proto se zaméfit na jejich soucasné
pietizeni a pii¢iny pietizeni eliminovat. Cinnosti, které
nejsou pro proces podstatné je nutné odstranit. Piipadné
¢innosti delegovat na jiné osoby, u kterych nedochazi k
pretiZeni.

b) Zrychleni procesu

Snahou navrhd je zrychleni procest ve smyslu vy¢isténi
¢innosti, které nejsou potfebné a zpomaluji tok procesu.

Navrh na zlepSeni ze stirediska zakazkové vyroby:

Z vyrobniho procesu se odstrani kontrolni misto. Tim,
ze se odstrani kontrolni misto, se zrychluje vyroba.
Jelikoz se zakazka piesouva po vyrobni operaci vzdy na
kontrolni misto, eliminujeme tim pocet front na
polovinu. V tivahu lze brat kontrolu pfed nejnakladné;jsi
technologickou operaci.

C) Zpiehlednéni procesu

Procesy nemaji standardizovany prub¢h a nelze stanovit
jeho fizeni. Proto je pottebné proces zpiehlednit a urcit
meze jeho prib&hu.

Navrh na zlepSeni ze stiediska

jednoucelovych stroji:

vyroby

Zptehledituje komunikaci aplikacniho inzenyra se
zadavatelem. Zaroven eliminuje obchodniho zastupce,
ktery informace ptedaval. Vstupnim predpokladem
navrhu je, ze aplikacni inZenyr ma k dispozici kontakt
na zadavatele, konkrétné na pfedem stanovenou osobu
pro technické feSeni zakazky. ZvySuje se zpiehlednéni v
procesu a reakéni doba ze strany zadavatele.
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Ptispévek byl vytvoten za podpory projektu "Vyvojové
a tréninkové prostiedky pro interakci ¢loveka a kyber-
fyzického vyrobniho systému" s evidencnim Ccislem
SGS-2021-028, ktery je feSen v ramci internich projektt
Zapadoceské univerzity v Plzni.

POUZITA LITERATURA

[1] Repa, V. (2007). Podnikové procesy - procesni fizeni a
modelovani - 2., aktualizované a rozsifené vydani. Grada
Publishing.

[2] Mike, R. (2017). Toyota Kata: Systematickym vedenim lidi
k vyjimecnym vysledkiim. Grada Publishing.

[3] Svozilova, A. (2011). Zlepsovdni podnikovych procesii.
Grada Publishing.

[4] Grasseova, M., Dubec, R., & Horak, R. (2008). Procesni
Fizeni ve verejném sektoru: teoretickd vychodiska a praktické
priklady.

[5] Lukoszova, X.
dodavatelském retézci.
[6] Gustav, T., & Véra, V. (2014). Integrované rizeni vyroby:
Od operativniho Fizeni vyroby k dodavatelskému retézci.
Grada Publishing.

[7] Mladkova, L. (2005). Moderni pristupy k managementu —
tacitni znalost a ji ridit. Nakladatelstvi C H Beck.

[8] Marie, J., & kolektiv. (2016). Vyrobni a logistické procesy
v podnikani. Grada Publishing.

[9] Lambert, D. M., Stock, J. R., & Ellram, L. M. (2005).
Logistika: prikiadové studie, Fizeni zdsob, preprava a
skladovani, baleni zbozi.

[10] Toman, M. (2016). Zamrzld produktivita: proc
produktivita prdce stagnuje a co se s tim da deélat?

[11] Jan, V., & Kolektiv, V. M. a. (2013). Podnikové rizeni.
Grada Publishing.

[12] Maché¢, T. (2022). Mapovani a zlepSovani procesii
[Zapadoceska univerzita v Plzni].
https://dspace5.zcu.cz/bitstream/11025/49325/1/DP_mapova
ni_a_zlepsovani_procesu_Machac.pdf. [citace: 16.10.2022]

(2012).  Logistické technologie v

ADRESA AUTORA

Ing. Toma§ Machag

Zapadoceska univerzita v Plzni

Fakulta strojni

Katedra primyslového inzenyrstvi a managementu
Univerzitni 2762/22, 301 00 Plzen 3

Ceska republika

e-mail: machact@kpv.zcu.cz

%doc. Ing. Michal Simon, Ph.D.

Zapadoceska univerzita v Plzni

Fakulta strojni

Katedra primyslového inzenyrstvi a managementu
Univerzitni 2762/22, 301 00 Plzen 3

Ceska republika

e-mail: simon@kpv.zcu.cz


https://dspace5.zcu.cz/bitstream/11025/49325/1/DP_mapovani_a_zlepsovani_procesu_Machac.pdf
https://dspace5.zcu.cz/bitstream/11025/49325/1/DP_mapovani_a_zlepsovani_procesu_Machac.pdf

ESPM 2022

INOVACNE VYZVY A NASTROJE PRE UDRZATELNY ROZVOJ
TECHNOLOGII

Milan Majernik ! — Jana Chovancova ?

Abstract: The role and purpose of sustainable socio-economic development is to ensure a balance between its economic, social and
environmental pillars. Technology plays a key role in addressing the sustainability of production through its innovation
and green orientation. The paper systematises development challenges over time and according to the scope of societal
interest and identifies development directions towards increasingly holistic thinking and a more sustainable orientation in
innovation and in meeting the requirements of Smart Industry 4.0 and 5.0. The position and roles of progressive tools for
greening production and environmentalising technologies such as Cleaner Production (CP), Environmental Accounting
(EAc), Pollution Prevention (PP), Recycling (R), Life Cycle Analysis (LCA), Ecolabelling (EL) and Environmental
Technologies Action Plan (ETAP) in the process of the transition to Smart Industry and sustainable development are
specified and articulated. It also addresses the timing of innovation strategies by a backward decision-making system and
the choice of innovation tool in meeting the objectives of Industry 4.0 and the development concept of Smart and Sustainable
Industry Generation 5, based on the recognition that an economic viability of each technology is necessary in

approximately in 20+ years.

Keywords: sustainable development, product and technology, environmentalisation, innovation strategies, tools and methods,

environmental engineering, green growth

1 UVOD

Fungovanie ekonomiky v globalizovanom prostredi
je stale vyraznejSie ovplyviiované technologickym
pokrokom, intenzifikdciou technologickych inovacii,
efektivnostou  azvySovanim  produktivity  pri
signifikantnom prepojeni ekonomiky na
environmentalne a socialne aspekty podnikania.

Technické aproduktové inovacie st klu¢ovym
prvkom anastrojom na dosiahnutie cielov trvalo
udrzatel'ného spoloc¢ensko-hospodarskeho a neustaleho
zlepSovania a komplexnosti kvality produkcie vo
vsetkych oblastiach ekonomickych ¢innosti.

Technolbgie pre udrzatel'ny rozvoj a na druhej strane
environmentalne technolégie neplnia tie isté funkcie.
Zatial Co environmentalne technolégie vzhladom
k produkcii, obnove aservisu rie§ia  prioritne
problematiku minimalizacie, eliminacie a kompenzacie

zneCistovania  zivotného  prostredia, udrzatel'né
technologie sleduji  aj SirSie ciele vpodobe
neprekraovania  ekologickej  kapacity = obnovy

a konsolidacie zvySenej nespravodlivosti pri napliani
ekonomickych, socidlnych a environmentalnych ciel'ov
rozvoja. Technolégie pre udrzatelny rozvoj vyuzivané
vsuCasnosti st charakterizované aj ako najlepSie
dostupné technologie (BAT) zpohladu technického
prevedenia, ekonomickej dostupnosti a Spickovej
environmentalnej kvality pre prislusné priemyselné
odvetvia [5, 8].

Pri napliiani ambiciéznych cielov globalnych
rozvojovych stratégii trvalo udrzateného rozvoja a pri
environmentalizacii technolégii sa vyuziva Siroka Skala
preventivnych nastrojov ametodik. Tieto ndstroje st
globalne  koordinované, vyskumom precizované
a §tandardizované ako normy ISO. Z technologického
pohladu st dnes kluCové metodické postupy
implementécie stratégie inteligentného priemyslu 4.
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generacie a jeho intenzifikacie v ramci rozvoja konceptu
Priemysel 5.0 pri ozelefiovani hospodarstva.

2 CHARAKTERISTIKA UDRZATELENYCH
TECHNOLOGII

Technologie pre udrzatelny rozvoj maja pri
neustalom zlepSovani produkcie $ir§iu pdsobnost’ nez
len minimalizaciu zneistovania zivotného prostredia
apredchadzanie ekologickej deStrukcie. Udrzatelné
technologie su  prostriedkom napliiania  potrieb
populacie takou cestou, aby neboli prekrocené
disponibilné kapacity planéty avramci toho kapacity
lokalnych ekosystémov. Ich cielom je postvat’ svetové
konanie v produkcii smerom k prirodnym principom
aneprekracovaniu unosnej kapacity Zeme, v kontexte
naplnania globalnych potrieb ludstva
a Standardizovanymi  ekonomickymi  asocidlnymi
indikdtormi udrzate'ného spolocensko-hospodarskeho
rozvoja.

V tabul’ke 1 st uvedené klI'icové aspekty a tlohy pri
rieSeni udrzatelného rozvoja technoldgii apri ich
inovacii. Koncept globalizacie inovécii je pojitkom
medzi dvoma zakladnymi javmi modernych ekonomik:
zvySenou medzinarodnou integraciou ekonomickych
aktivit a rastiicim vyznamom znalosti v ekonomickych
procesoch [1].

Technologicka inovacna schopnost’ je v siiCasnosti aj
do buducnosti povazovana za ultimativou podmienku

zachovania konkurencieschopnosti  a nasmerovania
rozvojovej udrzatel'nosti podnikov acelého
hospodarstva. V dynamicky sa meniacom

podnikatel’skom prostredi, ktorého hnacou silou su stale
naro¢nejSie poziadavky zakaznikov, rast ponuky
asluzieb atym aj vysSia konkurencia na trhoch,
technologicky rozvoj aglobalizacia podnikania, su
inovacie efektivnym prostriedkom zvladnutia zmien.
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Tabulka 1: Charakteristika udrzatelnych technologii

KEUCOVE ASPEKTY A ULOHY UDRZATELNOSTI TECHNOLOGII

Napliiianie rozvojovych potrieb Globalne rozvojové myslenie HPadanie véasnych terminov pre
globalizovanej spolo¢nosti a zodpovedné konanie rieSenie potencidlnych problémov
- Analyza potrieb technolégii a ich - Utinnejsie a udrzatelné rieSenia st - Environmentélno-bezpegnostné
zabezpecovania udrzatel’nosti; pred d’al$i rozvoj nevyhnutné, aspekty prevadzkovania zastaralej

- Odhalovanie Specifickych - Environmentéalne vykonnejsie technologie;

a skrytych potrieb ich zakonnosti;  technologie: zmierfiuji negativne - Absencia inova¢ného potencidlu vs.
- Identifikacia novych ucinky v réznych oblastiach, maju konkurencieschopnost’ na trhoch;
udrzZatePnejsich ciest napiiiania; dlhodobejsi ucinok a zatial’ su - Energeticka efektivnost’

- Preferovanie a ¢asovanie pouzivane v malom rozsahu. a materialova dostupnost’,

alternativ z pohl’adu integrované manazérstvo OH.

environmentalnych, socialnych
a etickych aspektov.

SYSTEMOVOST INOVACII V TECHNOLOGIACH - ROZVOJOVA UDRZATELNOST

Zmeny primarnej energetickej Vymena surovinovej Eliminacia produktovych emisii
zakladne a materialovej zakladne
- Sirie vyuZivanie obnovitel'nych - VyuZivanie odpadov ako zdroja - Sir§ie vyuZivanie environmentalne
zdrojov energie; cennych surovin — obehové vhodnych produktov a technologii
- Vytvaranie energetickych hospodarstvo; (EVP a ETAP — podrla ISO);
mixov; - Vyuzivanie biologicky - Vyuzivanie najlepsich dostupnych
- VyuZivanie medzinarodnych rozlozitel'nych obalov a materialov; technik a technolégii (BAT/BATT
Standardov pre manaZovanie - Pouzivanie recykla¢ne podl'a BREFF);
energetickej efektivnosti (ISO); znasanlivych materidlov - Preventivne postdenie vplyvov
- Vylicenie fosilnych paliv pri v konstrukciach; ¢innosti na zivotné prostredie
ziskani energii; - Uprednostiiovanie obnovitel'nych (EIA/SEA/HIA);
- Uplatiiovanie vodikovych zdrojov surovin; - Hodnotenie zivotného cyklu
technologii a elektromobility. - Vyuzivanie biotechnoldgii produktu LCA/LCI;
a nanotechnologii. - Uplatiiovanie principov obehového
hospodarstva.
A
Rozsah f _______________________________________________________________
zaujmu UDRZATELNY ROZVOJ A ZELENY RAST

Spoloéensko-

hOSPOdéTSkV Environmentélne konanie, ETAP, technologické, materidlové a procesné
rozvo) inovacie, Priemysel 4.0 a 5.0 (BAT techniky a technolégie)

Spolo¢enské P

I
1
|
1
1
I
1
1
1
1
|
/ :
1

stratégie Narodné a medzinarodné bezpecnostné programy, regulacie, I
I

komunikécia, prostriedky !
1

1

1

1

|

1

|

1

1

I

1

I

1

1

1

Obchodné /
jednotky Rozvojové stratégie, kapacity pre budovanie a-iozvoj Vyzva: Smerovanie
- k holistickému mysleniu
Dizajn Dizajn produktov, priemyselna ekoldgia, a udrzatelnej orientacii
produktov LCA, Eco-labeling produkcie
Vyroba, l PP ][ CP EA ][ R J j /
odbyt a P e ,
predaj Zdroje-produkt-rec. produkt Nova Aktualne Civilizatné Akt.ualvn\{
generacia dianie v smerovanie, aplikacny
> produktov spolocnos globalizacia priestor

Cas
PP — prevencia znecistenia; CP — CistejSia produkcia; EA — environmentalne Gctovnictvo; R - recyklacia

Obr. 1 Rozvojové vyzvy pre inovdaciu technologii a udrzatelnost produkcie
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K zékladnym modelom inova¢ného potencialu patri

technologickd flexibilita ahigh-tech. VSeobecna
vyznamnost’ urovne technologie pre
konkurencieschopnost  arozvojovii  udrzatel'nost’

vyplyva z nasledujucich faktov:

e technologicky systém viaze podstatnu Cast’
zdrojov podniku,

e technoldgia je dominantnym faktorom
uréujicim vykonnost’ a efektivnost’
(produktivitu a kvalitu),

e zmeny technologii v celosvetovom meradle
su zaloZené na transfere technologie, high-
tech a systémovych pristupoch.

Na obr. 1 st sumarizované inovatné vyzvy a
kI"ai€ové nastroje pre udrzatelny technologicky rozvoj.
Pri hladani a zabezpeCovani buducich ziskov sa
globalizovana spolo¢nost’ modze dnes orientovat na
Siroké perspektivy v Case obsiahnuté v celosvetovo
koordinovanych rozvojovych stratégiach. Vo vztahu k
udrzatelnosti rozvoja je prvoradou ulohou generalne
zlepSovanie sa environmentalneho spravania vyrobnych
prevadzok a ekologizécia ich technologii.

Klacovymi nastrojmi zlepSovania
environmentalneho spravania a ekologizacie technoldogii
su:

1. Cista vyroba a environmentélne i¢tovnictvo

2. Integrovana prevencia a kontrola znecist'ovania
a recyklacia

4. Metoédy a nastroje, ktoré boli zahrnuté do
obchodnych stratégii
5. Narodna bezpecnost’ a jej dlhodoba perspektiva

6. Technicko-ekonomické rozvojové stratégic
Industry 4.0 a 5.0.
3 METODA SPATNEHO VYBERU

UDRZATEENYCH TECHNOLOGICKYCH
INOVACII

Optimalizécia suc¢asnych technoldgii je vo vdzbe na
ich udrzatel'nost’ vel'mi dolezita, ale potencial pre ich
zdokonal'ovanie je ¢asto obmedzeny.

Spatny vyber inovacii (obr. 2) je metodologickym
priblizenim a uréenim udrzatel'nych technologickych
inovacii a vychadza z analyzy v case aktualnych
spolocensko-hospodarskych potrieb. Jej ucelom je
generovanie dlhodobych terminov optimalizacie a
inovacie a ziskavanie konsenzu stakeholderov, ¢o sa
tyka obnovy a jej volitel'nosti.

Rozhodovanie a spétny vyber inovacii (Tab. 2)

spociva v:
* Analyze a identifikdcii  spolocensko-
hospodarskych potrieb;
*  Identifikacii optimalneho ¢asu pre zlepSovanie
technologif;
*  Tvorbe vSeobecnych vizii pre stakeholderov do
buducnosti;

3.  Akékol'vek metody  pre komplexnu * ROZ,VOJ1 kQI}CCPtO‘f BOStuPOVYCh ciest, ktoré
environmentalnu optimalizaciu produktov a V?.du k .naplna'mu VIZIL; )
ekologizaciu priemyslu Rozvoji dosiahnutého konsenzu pre efektivnu cestu

dalSieho postupu k viziam buducnosti.
A
Udinnost
rozvojovyd
inovadii
ue TN Udrzatelny
- oznodny A v
Spatne 1© /~/ . rozvoj
- N
e ————
% . 4N
o~ . > Priemysel 5.0
&
«®
K7 Budulca
Zakladha orientacia
pre obnovu potrieb
a funkdii
ZlepSovanie
procesov a produktov
Optimalnost
uzivania
2010 2020 2030 2040 2050 roky

Obr. 2 Spdtné rozhodovanie o rozvojovych inovdcidch — vyber technologie
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4 ZELENY TECHNOLOGICKY RAST PRE
UDRZATELNY ROZVOJ

Sucastou UR je zeleny spolocensko-hospodarsky
rast (ZR). Zeleny rast sa zameriava na ekologizaciu
vyroby a spotreby [4, 6] prostrednictvom vynajdenia
zelenych technolégii a vyuzivania Cistej energie.
Technologické inovacie tak rieSia emisie zaloZzené na
vyrobe aj na dopyte, a preto sa povazuju za hlavnu
hnaciu silu priemyselného vyvoja [16].

Navrhovanie, vyvoj a realizacia Cistych technologii
zvySuju udrzatelnost’ [2].

Zeleny rast a jeho rozsah je uZ$ie zamerany cez
operacny politicky plan, na dosahovanie konkrétneho,
meratel'ného pokroku na rozhrani medzi ekonomikou a
environmentom.  KIi¢ova je pritom podpora

Tabulka 2 Metoda spdtného vyberu technologickej inovacie

nevyhnutnych podmienok pre inovacie, investicie a
konkurencieschopnost’, ktoré by viedli ku wvzniku
novych zdrojov ekonomického rastu v stlade s
pruznymi ekosystémami. Stratégie a akéné plany ZR
musia byt orientované aj na viaceré Specialne socialne
aspekty a problémy rovnosti. Tie mézu vzniknut' ako
priamy désledok uplatiiovania ekologickych principov v
eckonomike a to na S$tatnej aj medzinarodnej urovni.
Stratégie by sa preto mali implementovat’ sucasne s
iniciativami orientovanymi na indikatory socialneho
piliera UR.

Svetovi Cinitelia Celia tradicnym otdzkam rozvoja
(napr. ekonomicka stagnicia, kriza, pretrvavajuca
chudoba, hlad a choroba), ako ja novym vyzvam (ako
napr. globalizacia, klimatické zmeny, energeticka
kriza). KI'aCovym pristupom, ktory sa v tejto oblasti
objavil, je koncepcia trvalo udrZzatelného rozvoja,
,,10zvoj, ktory trva‘“ [10].

KEUCOVE ASPEKTY SPATNEHO VYBERU TECHNOLOGICKEJ INOVACIE

Analyza potrieb
a stotoZnenie sa s ich
vol’bou

Dobrovol’né stotoZnenie
sa so zlepSovanim
arozvojom technoldgie

Tvorba vseobecnych vizii
do budicnosti

Overovanie
rozvojovych ciest

k viziam spolo¢nosti v
buditicnosti

Zakladné Pudské
potreby:

-jedlo

-byvanie

-Cisté ovzdusie
-bezpecnost’
-obliekanie

-voda

-Pudska komunikacia
-zdravie

-sebatcta

-transport atd’., ktoré
Vv ¢ase nezmiznu

Na zadovaZenie potrieb
st vo vSeobecnosti
nevyhnutné
prinajmensom:

-energie

-materialy a technologie
-priestor

-vychova a vzdelavanie
-atd’.

VSeobecné principy
skokovej zmeny
technologii zahriaju:
-vol'bu spickového
systému (BATT) pre
produkt aj proces
-minimalizaciu

a prevenciu tvorby od
padov (CP)

-uzatvorenu slucku

Vv zivotnom cykle (LCA),
renovaciu, recyklaciu (R)
-organizaciu produkcie

a spotreby a zvySovanie
vykonnosti vyuzivanim
obnovitel'nych
energetickych zdrojov
-pouZzivanie malo
materialov s moznostou
zmeny ich dizajnu
-minimalizacia
poskodzovania
ecosystému (PP)
-zavadzanie pruznych
technologickych inovacii,
adaptibilnych

k rozvojovym cestam
(TUR, Industry 4.0 a 5.0)

Zrychlujuci sa tg. pokrok:
-vyskum biotechnol6gii napr.
pri produkcii potravin,
zneskodnovani odpadov,
vyrobe lieciv, revitalizacii
pody, GMO

V pol'nohospodarstve,
potravinarstve, medicine atd’.
-rozvoj nanotechnologii,
tvorba novych latok

S pozadovanymi
vlastnostami (napr. extrémna
pevnost,, elektr. vodivost’

a pod.) vyuzivanymi vo
fyzike, chémii, bioldgii, pri
vyrobe materidlov a priprave
liekov

Inovované technolégie
prispievaju:

-k zvySovaniu kvality zivota
-moOZu predstavovat’ aj
hrozby z hl'adiska zdravia
a environmentu

-rapidny rast novych latok
S neznamymi vplyvmi,
zneCistovanie vody a pody
farmaceutickymi reziduami
a pod.

Socio-technicka mapa
ako nastroj zahria:
-stav v rozvoji a jeho
technologiach
-dynamiku rozvoja a jeho
technologii

-odlisné komplikacie
stakeholderov pocas
tychto technologii
-pohl'ad a zaujmy
stakeholderov pokial ide
0 tieto technoldgie

Analyza scenarov:
-obecny nastroj pre
tvorbu rozhodnuti —
priemyselnych stratégii
udrzatel'ného
spolocensko-
hospodarskeho rozvoja

Udrzatel'nost mozno interpretovat’ a pristupovat’ k
nej roznymi spésobmi. Tento pojem moéze ostat’ bud’
otvoreny, aby sa nim dalo zaoberat’ v rdmci procesu,
alebo viac uzavrety a vopred definovany. Jednym z
prvych prikladov je "riadenie prechodu", ktoré do velke;j
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miery ponechdva otvoreny priestor na to, aby si
ucdastnici vytvorili chapanie udrZatelnosti v kazdom
konkrétnom prostredi. "Planetarne hranice" st jednym z
prikladov druhej moznosti, ktord ramcuje udrzatel'nost’
vo forme "hrani¢nych podmienok", ktoré funguju ako
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biofyzikalne limity, ktoré sa nesmu prekroc¢it’ [12].
Udrzatel'ny rozvoj je proces zlepSovania moznosti, ktoré
umoznia  jednotlivym  T'udom  a spolocenstvam
dosiahnut’ ich ambicie a plny potencial pocas dlhého
Casového obdobia, pri zachovani ekonomickych,
socialnych a environmentalnych systémov.

Na zéklade tohto pristupu vznikol cielenejsi
a praktickejsi pristup k udrzatelnému rozvoju ako
pokracujuce zlepSovanie sucasnej kvality zivota na
niz§ej urovni intenzity vyuzivania zdrojov, ¢im sa
zanechd pre budice generacie nezanedbatelny rast
vyrobnych aktiv (t. j. vyrobného, prirodného
a socialneho kapitalu), ktoré sa vyuziji na zlepSenie
kvality zivota.

Zakladny ramec udrzatelnosti
nasledovnych principoch a metddach:

a) zvySovanie udrzatel'nosti rozvoja krok za

krokom (making development more
sustainable) (MDMS),
trojuholnik trvalo udrzatelného rozvoja
avyvazené  zaobchadzanie s troma
piliermi (Ek-Soc-En),

spo¢iva  na

b)

C) prekro¢enie konvenénych hranic pre
lepsiu integraciu,

d) plné uplatfiovanie praktickych
analytickych nastrojov a metdd od zberu
udajov  po politiku, implementaciu
a operacnu spétnu vézbu-institucionalny
pilier.

Sucasné myslene o koncepte sa vyvinulo tak, aby
zahffialo tri hlavné hladiska: ekonomické, socialne
a environmentalne, ¢o predstavuje tzv. trojuholnik
trvalo udrzatel'ného rozvoja obr. 3. Tieto tri dimenzie
udrzatelnho rozvoja vychadzaju z Brundtlandovej
definicie a sl vSeobecne pouzivané a medzindrodné
uzndvané. Kazdé zhladisk zodpovedd doméne (a
systému), ktory ma svoje vlastné odlisné hnacie sily
a ciele. Ekonomika je orientovana hlavne na zlepSenie
Iudského blahobytu, predovSetkym prostrednictvom
zvySenia spotreby tovarov a sluzieb. Environmentalna
oblast’ sa zameriava na ochranu integrity a odolnosti
ekologickych systémov. Socidlna oblast zdoraziuje
obohatenie Pudskych vzt'ahov a dosiahnutie
individualnych a skupinovych ambicii.

EKONOMICKY PILIER

rast

uéinnost
stabilita

chudoba
udrzatel'nost’
spravodlivost’
klimatické zmeny

s medzigeneraéna spravodlivost’
¢ hodnoty/kultara

SOCIALNY PILIER
e splnomocnenie
s zaclenenie/konzultacie
e indtitucie/riadenie

ENVIRONMENTALNY PILIER
¢ odolnost’ biodiverzity
¢ prirodné zdroje
e znelistenie

Obrdzok 3 Trojuholnik trvalo udrzatelného rozvoja — klvicové prvky a prepojenia

Udrzatel'nost’ je prakticky, transdisciplindrny ramec,
ktory sa snazi vytvorit’ zastreSujuci ,,holisticky* model
pre analyzu a politické usmernenia, zatial' o zlozky
(principy, metoddy a nastroje z mnohych inych disciplin)
su prisne ,,redukcionistické* stavebné kamene a zaklady
[71.

V Agende 2030 OSN pre udrzatelny rozvoj sa
uvadza, ze "si naliechavo potrebné odvazne a
transformacné kroky ... na to, aby sa svet posunul na
udrzatel'nu a odolnu cestu" [15].

Diskusie o transformacnych zmenach na dosiahnutie
udrzatelnosti su v centre pozornosti vyskumu
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transformacie smerom k udrzatelnosti [9]. V tomto
pripade sa takidto zmena chape ako "systémové
inovacie" alebo "prechody", ktoré zahinaji zasadné
procesy zmien na urovni systémov v spolo¢nosti, kde sa
postupne odstranuji neudrzatel'né systémy a vznikaju
udrzatel'nejSie konfiguracie. Prechody sa povazuji za
dlhodobé, otvorené, koevoluéné, multifaktorové
procesy, ktoré su vo svojej podstate zlozité, neisté a
nejednoznacéné [3, 9].

V kontexte riadenia transformacnych prechodov
zohravaju dolezita tlohu vizie udrzatel'nej budicnosti a
schopnost’ vytvorit’ transforma¢ny impulz Zelaného
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smeru je zadkladnym prvkom vedenia prechodu k
udrzatel'nosti.

ZAVER

Strategické rozhodnutie tak na Urovni globalnej ako
aj regionalnej vo sfére spolocensko-hospodarskej
politiky a jej rozvoja musia vzdy zohladnovat dlhsi
Casovy hroizont. Modely ekonomického rastu, konceptu
udrzatel'nosti a technologické, materialové,
environmentalne a energetické inovacie uzko suvisia
a stavaju na sebe navzajom. Vznika tym zavislost’ ich
vyvoja avzajomna technologickd, environmentalna
a inStitucionalna odkazanost’.

Environmentalne vplyvy spotreby a produkcie,
technologii a ¢innosti st tiez kumulativne a niekedy uz
aj nezvratné. Vznikd tym silné prepojenie medzi

dne$nymi strategickymi rozhodnutiami a budicimi
ekonomickymi prilezitostami a uroviiou kvality Zvota
spolo¢nosti.

Veda o problémoch a vyzvach suvisiacich s
udrzatel'nostou musi navrhnat’ spdsoby, ako Cerpat’ z
konvencnej vedy, pricom sa zohl'adni zlozitost™ tychto
vyziev a, ¢o je rozhodujice, zachova sa zameranie na
inovécie, opatrenia a realizaciu.
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KEGA 030EU-4/2022 Integrované manazérstvo
environmentalnej  kvality = vsieti  dodavatelov
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merania vykonnosti narodnych a nadnarodnych
spolo¢nosti v kontexte earnings managementu v
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IMPACT OF STANDARDIZATION ON PRODUCTION PROCESSES
DESIGN

Peter Malega ! — Juraj Kovaé 2— Vladimir Rudy 3

Abstract: Standardization is a poorly understood discipline in practice. While there are excellent studies of standardization as an
economic phenomenon, or as technical a phenomenon, or as a policy initiative, most of these are ex post facto and written
from a dispassionate academic view. They are of little help to practitioners who actually are using and creating standards.
The arena in which standardization is played out is reasonably large. Nearly every industry is affected by standards, some

more so than others.
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1 INTRODUCTION

Standardization is a systematic, dynamic process of
selection, unification and effective stabilization of
individual variant solutions, processes, input elements
and their combinations, output elements and their
combinations, activities and information in process
management of enterprises or sections thereof. The goal
is to reduce diversity, chances in controlled processes.
An important goal is also to ensure clarity of
interpretation of decisions, approaches and elements
adopted. [1, 2]

Effective creation and dynamic customization of
standardization ensure greater stability, clarity,
uniqueness and efficiency of the production process.

The result of the selection, i.e. the standardization
process itself, is a norm or standard. The standardization
process therefore can be understood as an activity
leading to creation of standards. The results of the
standardization activity are quantitative and qualitative
definition and a clear formulation of the conclusions. [3,
4]

This activity may relate to the production factors,
parts, product components, activities, combinations of
factors and activities in the processes that use them,
custom methods of production process management,
etc. Standards or norms are then binding procedures,
organizational standards, tools that express a unified,
relatively stable process over time, which is binding for
creating rules focusing on the arrangement of selected
activity. It brings positive benefits to all involved,
especially by achieving general economy of production,
considering functional requirements and requirements
of work safety. The results of science, technology, and
practical applications are applied. [5]

2 PRINCIPLES OF STANDARDIZATION

Object of standardization activity in engineering
production can be all elements of complex structure of
objects and processes of engineering production.

The added value of standardization activity depends
on the principles by which the individual standards are
done. [6, 7]
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Standardization is understood as a consistent,
dynamic process focused on selection, consolidation and
effective stabilization of variant solutions, procedures,
input and output elements and their combinations,
activities and information in management process of
enterprises or the parts thereof. There are several
positive benefits of standardization:

e In organizing production, technical, economic
and commercial, personnel and other activities.

e In the unification of information and in
unequivocal verbal capacity thereof.

¢ In intensifying production and increasing the
level of its specialization.

e In more efficient use of resources.

e In higher economic efficiency of enterprises
and especially production processes.

e In higher security and reliability of
implemented processes, and so on.

Common principles are: complexity, progressivity,
purposefulness, maximum resource economy, work
safety priority, active feedback, optimal quality, optimal
number of species, uniqueness (Tab. 1). [8, 9]

Table 1. Basic principles of standardization

Principle Description
Principle of This principle requires detailed and
complexity versatile analysis of possible links of

the established standards or methods
of their creation with the recognition
of standards existing in other areas.

Standardization of, for example,
technological processes must
harmonize with the results of

standardization of tools, parameters
of production machines, materials
and so on. The second aspect is the
complexity requirement in the
vertical direction, that is, at different
levels of the company hierarchy. The
third aspect is the requirement for
complexity of standardization of
machine or technological systems
that create a collaborative complex of
machines at the customer. This aspect
comes to the forefront mainly when
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composing multi-element production
systems by designing machines from
modular  elements, knots and
aggregates.

Principle
progressivity

of

Requirement of one-way acting of
standards to qualitative parameters of
standardization subjects.  Adopted
standard should not be a brake on
progress in development. The role of
the standard is to set an unrestrained
lower limit of qualitative parameters,
whether physical, functional or
economic, and at the same time for
specific conditions, to establish a
guideline on how to achieve this limit
reliably. The second aspect of the
principle of progressivity is that as a
standard is adopted at the stage of
development that one of the possible
methods and methods of production,
which is the most progressive one and
the best results are supposed to be
achieved by. The role of the standard
is to direct other identical or similar
production processes, structures, and
S0 on.

Principle

of

purposefulness

There is a need for a close link
between the creation and innovation
of standards with the use of
standards in practice. Requirements
of practice are determining factor, in
particular the general economy and
work safety. Standardization activity
is not allowed to become self-
serving.

Principle
maximum
resource
efficiency

of

Maximum resource efficiency is the
central principle of any
standardization activity. For
methodological  reasons, it s
expedient to divide this principle into
secondary levels. The set of resources
consists mainly of raw materials,
semi-finished  products, existing
production and  non-production
machines, tools, preparations, labor
forces, energy sources, etc. An
important group consists of intangible
resources such as the potential of
science and technology as a
productive force.

Principle
work safety

of

Work safety is superior to the
questions of economy of work. This
principle is also reflected in the field
of standardization. Work safety must
be understood throughout the range of
issues explored by scientific methods,
many of which are currently only
developing.

Principle
active
feedback

of

This principle is a dynamizing factor
in  standardization  activity. It
emphasizes the necessity of active
influence of feedback both internal
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inside standardization systems and
external, linking the standardization
system with its surroundings, i.e. with
the production process. Execution of
these links requires that the effect of
each standardization on the dynamics
of the development of the
standardization object be examined.
Thus the added wvalue of
standardization is that it can instigate
formation of new qualities based on
which further innovation of content or
form of standards shall take place.

Principle

of

optimal quality

The production quality management

theory  presents  methods  of
determining  optimal  production
quality depending on the

development of market requirements
and the method of production. These
rules have to be respected in
standardization activity. Likewise,
known rules of choice to achieve
optimal reliability, durability and
product life have to be respected.

Principle  of Reducing the number of shape and
optimal dimensional modifications of a
number of product of a given type initially
types reduces the consumption of labor to
produce one functional unit. Further
reduction beyond the optimal number
of variants may worsen the general
economy, especially on the user side,
by raising the total volume of dead
values for over-dimensioning of
spare-parts, nodes and machines.
Principle  of Standardization is required to create
unambiguity clearly interpretable standards that

clearly define a standardized product
under particular conditions.
Depending on the nature of processes
in engineering, this uniqueness can be
understood in a stochastic or interval
sense. However, more contradictory
interpretations cannot be accepted.

Standardization activity is ensured by [10, 11]:

e  The arrangement (systemization) — the state of
chaos and disorder is changed into the state of
organization.

e Unification — leads to unified interpretation of
terms, names, symbols.

e Interchangeability — creates prerequisites for
the exchange of one component for another
one, one aggregate for another one, etc..

e Optimal quality and product differentiation—
maintain the optimum of these values by both,
manufacturers as well as consumers.

e  Production guidelines —[Idirect production in
the direction of the most progressive methods
and structures.

e  Production economization — increases the

proportion

of higher production

types,
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increases seriality and reduces demands on
equipment of the machines.

3 NORMALIZATION ACTIVITIES

Normalization activities are developed by several
related methods (Tab. 2). [9, 12]

Table 2. Normalization activities

Activity

Description

Simplification
(reduction)

Method of technical standardization
based on reduction in the number of
types or other different features of
products to  technically and
economically necessary number in
terms of meeting the needs of the
users. Any differences among the
products (technological operations)
that are not necessary, are excluded.
The reduced number of product
elements within a given range is a
number that suffices to cover the
need.

Type

definition

With the methods of scientific
procedures and the participating
specialists, the number of existing or
possible type variants, sizes and
shapes is reduced to the optimal
number. Type definition aims to
stabilize a certain area of
performance, dimensions, and other
product parameters at the most
appropriate quantitative intervals. It
leads to the stabilization of the series
by type on machines and equipment
(e.g. machine tools and forming
machines), electrotechnical products
and so on.

Unification

In general, it leads to unification,
interconnecting or linking the
existing and possible variants into
one. There exists a boundary case of
unification, in which the merging of
several  variants  creates  one
equivalent. This is especially true for
the shape of components and
processes that make up the elements
of more complex systems. Unified
products are interchangeable in their
use. The application of unification
leads to the unification of diverse
product solutions, technological
processes, working, testing and
control  methods, management
procedures. The quantitative and
qualitative parameters of unified
objects are also unified.

Aggregation

It is based on the geometric and
functional  interchangeability  of
different aggregates and nodes, each
of which can be used to build multiple
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machine modifications. (basis of
modularity of machines and systems).

Standardization activities, developed at different
stages of scientific and technological development, have
led to standardization systems, characterized by the
target focus. Standardization systems are of a special
nature, corresponding to two different standardization
eras [13]:

The system based on simplification,
standardization and  specialization represents
the first generation of standardization
development. It is the product of the industrial
revolution era in developed countries. The
system displays the time sequence of each
standardization process. The first stage was the
process of simplification, of simple limitation
of types and of the range of materials, semi-
products and products, auxiliary and other
materials. The next stage of standardization in
the strict sense is its central role in the system.
Number of variants reduced by simplification
enabled development of various methods of
standardization, in particular type specification
and unification, namely in the area of design
and technology.

System based on standardization,
specialization and automation. The system
represents the 1. generation of standardization
development. The automation stage is a crucial
stage of development. The system is
characterized by its dynamism. It enables
development of processes of production and
research specialization, to specify the bases for
the development of automation of production.

4 LINKS OF STANDARDIZATION

The success of standardization is mainly due to its

comprehensive

solution. Uniform areas  of

standardization are only relatively isolated activities
because the production process creates the necessary

context

between them. For methodological and

personnel safety, the following stages are generally
required of enterprises [14]:

The

Standardization of the management process.
Standardization of input elements of the
production process.

Standardization of activities in the production
process.

Standardization of the consumption and the use
of production factors.

Standardization of combinations in
operational management of production.
Standardization of outputs elements of the
production process.

relations between the basic methods of

the

standardization are shown in Fig. 1.
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Unification |<—>l Typing | | Simplification ‘
Specification

Modularity

| Comprehensive |

L

Standards
Norms

Figure 1. Links between the basic methods of
standardization [9]

The main importance of complex approaches when
using standardization in the design of manufacturing
processes and systems is that they guarantee:

e A unified consistent approach to the selection
and the use of methods and means of
production preparation that correspond to the
scientific, technological and production
findings.

e Adoption of production of products of higher
quality and reliability, with  minimal
consumption of labor, material and energy.

e Organization of the production at a high degree
of flexibility, enabling a rapid transition to the
production of new products.

e Rational organization of automation of the
engineering-technical and management work
complex.

e The reciprocity of TPP and its management
with other systems and subsystems of
management.

The structure of standardized types of technical and
economic information procedures includes the
following [9]:

e Uniform design documentation.

Uniform technological documentation.

e Uniform classification and coding of technical
and economic information.

e Uniform production quality attestation.

e Uniform rates and tolerances.

e Planning and organizational-management
documentation with a high degree of
unification.

e Normative technical documentation, which
includes:

» Type and group procedures.

» Methods of type specification and
standardization.

» Machinery and equipment of
technological equipment as well as
methods  of  their  unification,
standardization and aggregation.

» Means of automation of engineering-
technical Works.

» Methods of calculation and
experimental work in the field of
production preparation.

» Methods of standardization and
collection of normative data.

» Methods of TPP organization and
management according to specific
products and types of production.

» Documentation for automation of
information processing.

Technical standards are documents that contain
technical specifications or other determining criteria
used as rules, guidelines or definitions of properties to
ensure that materials, products, production processes,
services, and so on are fit for the given purpose.

5 STANDARDIZATION IN PRODUCTION
PROCESSES

Technological standardization is based on design
standardization. Design standardization is a necessary
condition of normalization of technology and its
preparation. It is based on an analysis of the specific
features of a particular group of components and their
possible unification. In addition to component properties
that directly determine their activities, the properties that
are crucial for the technology of their production are
examined, too. The following aspects are examined in
particular [15]:

e The final function of the component.

e  Functional features of the component.

e Design-technological ~ features  of  the
component.

o Particularities of the use of the component.

The standardization activity focuses on optimizing
the needs of components, nodes and assemblies to
eliminate insignificant variety of design solutions and to
ensure the maximum degree of technological design
compliance. The basic ways of component
standardization:

e Unification of components - following the
uniform shape and size of component for
differently designed product types.

e Normalization of components - definition of
the most suitable shapes that are then applied
to different but predefined component sizes.
Dimensions are arranged in exact ranges, the
shape remains the same.

e Type specification of components - compliance
with very similar shape and size.

e The heritability -/of components, preferred
use of ready-made design already adopted in
production of components in other product

types.

The unified and standardized components and parts,
as well as the assembly group of products, ensure
significant reduction in labor intensity and costs. They
enable to substantially increase the serial production and
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thus to use current production methods and high-
performance devices. In this way, unification and
standardization provide additional possibilities of
product manufacturing.

Another important manner of how serial production
can be increased is the application of standardization of
technological processes, i.e. the development of
technological procedures for different design groups and
technologically ~ similar ~ product  parts.  The
standardization of technological processes in lower-
degree production brings about a visible change. The
individual technology of each component (operation)
changes to a group or a type technology. This reduces
the number of technological processes, shortens the time
for technical preparation of production and reduces the
number of types of the tools used and the preparations
made (the same preparations are used for more types of
components). All of this positively impacts the
production unit costs. Due to standardization of
technological processes, the number of production
batches is higher and a higher-level type of production
is achieved. [16]

All of the above and other assumptions of increasing
the serial and mass engineering production bring about
the possibility of substantially increasing the efficiency
of production, particularly in increasing labor
productivity and reducing the cost per unit of the
products produced.

The main directions of
technological  processes are
technologies.

standardization of
type and group

| Classification system of |
Design Selection of Input
Documentations components for Information
type processes
Selection of type
Tepresentative
Sequence of
operations
Technological
Tvype cperations Technolegical equipment
Work place process Speci .
pecial equipment
Transfer data from
type process Type technological
Development of operations
type operations
List of components manufactured
according to type procedure
| Type procedure control | | Type technological provesses |

Figure 2. Hierarchy of type-specific technological
procedures [9]

Type technology is a method of technological
standardization. It is based on the development of a
uniform manufacturing process for a group of
components that are structurally and technologically
similar. The technological process related to a type is
established for a group of components with the same
technological features. It specifies the type and order of
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major operations performed, using the same means of
production.

A Type Representative is a concrete or abstract
object of production whose technological process
includes all major and auxiliary operations occurring
within a given set of components.

A hierarchy of the technological processes related to
development of a type is shown in Fig. 2.

The following procedure is typical for establishing a
technological process type [16]:

1. Classification of components (elementary
surfaces).

2. Design of type-specific technological process
(operations).

3. Determination of individual
technological processes.

4. Draft of the type-representative technological
process.

5. Transfer of type-specific technological
instruction to a particular component.

stages of

According to the proposed classification system, the
components are categorized into a type and a
representative is designated for each type. Type designs
of technological procedures are developed for those
representatives.

The respective procedures are governed by the
following principles:

e  They must apply to all component types.

e They must include all basic and auxiliary
operations  for individual  component
manufacturing.

e Operations description should contain the
constant parameters that are type-specific for
all the components to which the given
operation is applied.

e They must allow for an alternative solution of
the specific component features.

Type-specific technological processes are applied in

bulk and large-scale production and, in some cases, in
serial production with a steady nomenclature.

6 CONCLUSION

A standard is that which has been selected as a model
to which objects or actions may be compared. Standards
for industry may be devices and instruments used to
regulate colour, size, weight, and other product
attributes, or they may be physical models.

Standards may also be written mathematical or
symbolical descriptions, drawings, or formulas setting
forth the important features of objects to be produced or
actions to be performed.

Standards that are applied in an industrial setting
include engineering standards, such as properties of
materials, fits and tolerances, terminology, and drafting
practices; and product standards intended to describe
attributes and ingredients of manufactured items and
embodied in drawings, formulas, materials lists,
descriptions, or models.


https://www.britannica.com/dictionary/attributes
https://www.britannica.com/technology/engineering
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SUPPLY CHAIN MANAGEMENT AND CIRCULAR ECONOMY
COOPERATION

Marcela Malindzakova ! — Patrik Garaj 2

Abstract: The subject of the contribution is the connection of the logistics strategy with the requirements of the circular economy.
The purpose is to implement a proactive approach in a rapidly changing business environment. It requires anticipation of
changes, readiness of the company to react in case of any changes. In the fulfillment of management goals, in addition to
the principles of management, it is necessary to realize that several managements, with several individual goals, enter into
management decision-making. The individual links of the logistics chain present the transformations of the orders of the
respective products (components, goods), whether production or assembly for deliveries.

Keywords: proactive approach, logistics strategy, Supply Chain Management, circular economy.

1 INTRODUCTION

The priority of every production company is
continuous improvement, innovation and moving
forward to a higher level in terms of technology,
environment, information and logistics, with the aim of
meeting customer and market requirements. Within the
framework of business cooperation, each business must
define its own mission, thereby creating an opportunity
for other businesses to participate in the fulfillment of
the vision with their own mission. The direction towards
the fulfillment of the vision stimulates a lot of
interactions between companies as well as social
partnerships. Information about the state of the market,
sales quantities, terms of delivery, terms of payment,
prices, customs, insurance, etc. are important when
making decisions. Market-related results are linked by
information  about the product itself. The
implementation of a logistics strategy requires the
creation of a specific plan of activities and measures that
would move the company towards the desired results.
Considerable emphasis is also placed on the maximum
efficient use of resources as well as the elimination of
waste production, which is the purpose of the circular
economy as one of the development strategies.

2 LOGISTICS STRATEGY

The design of a logistics strategy requires knowing
the overall strategy of the company as well as the key
losses that occur in the company. An important goal of
logistics in various companies is to ensure the support of
the planned level of customer service quality efficiently
and economically. To achieve this goal, it is necessary
to focus on the following areas:

1. customer requirements, that anticipate quality and
consequently the scope of customer service,

2. focus on competition in the area of customer
service,

3. the level of customer service of the company
concerned, specifically in areas that are important to
customers.
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It follows from these areas that logistics managers
need to know the company's strategy in order to be able
to make decisions in accordance with the overall
interests of the company. For the needs of strategy
implementation, it is necessary to create a plan and
continuously  monitor its implementation. The
implementation of the logistics strategy requires the
creation of a specific plan of activities and measures that
would move the company towards the desired results.
Management must implement a proactive approach in a
rapidly changing business environment; it must
anticipate change, prepare the company for responses in
the event of any changes, absorb change, and take
advantage of that change. In the absence of a proactive
approach, management only responds to emergencies
and is unable to move forward in meeting the company's
goals and mission [1].

How can logistics affect a company's strategy?
Attributes that affect the company's strategy in terms of
logistics are:

1. Assess the allocation of the company / firm.

2. Assess the layout of machines / equipment of a
particular company / firm.

3. Examine market segments - focus on operating in
the market, who should be customers of the company, or
gaining new customers.

4. Specify the product range.

5. Implement  supplier evaluation,
selection.

6. Identify production strategies.

7. Assess capacity strategies.

8. Focus on participation in SCM (Supply Chain
Management) with all the consequences.

9. Evaluate whether the relevant organizational
structure corresponds to the selected strategy.

10. Specify internal logistics activities.

supplier

3 SUPPLY CHAIN MANAGEMENT (SCM)

In the 1990s, a new concept of logistics began to
come to the fore, which reflected the change in the
organization of the business environment in the form of
so called supply chains. With this form of supply chain,
are associated the principles of supply chain
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management, and therefore nowadays we often come
across the phrase Supply Chain Management. The goal
of the supply chain is cooperation between companies
and firms, in order to support the strategic position and
improve operational efficiency. Supply chain issues
have already been addressed by the Council of Supply
Chain Management Professionals in 2002. The members
of the congress defined the supply chain as follows: “It
is a summary of the following activities: planning,
management of activities related to procurement and
supply, as well as all activities related to supply chain
management. The supply chain involves the
coordination and cooperation of distribution channel
participants, which include suppliers, intermediaries,
providers and customers. ”Author Mentzer [2] defined
supply chain management as a logical process for
logistics development. In terms of functional
development, he specified four stages of development:

1. Physical distribution - includes the integration of
transport and storage.

2. Logistics - adds supply, production and order
management to physical distribution.

3. SCM integration - involves suppliers and
customers.
4. "Super” SCM - complements other areas

specifically marketing, product development, customer
care.

Larson et al. (2007) identified four groups of
logistics and supply chain management relationships:

« traditionalist - SCM represents a certain part, or
special logistics function. This group understands SCM
as external and inter-operational logistics, the purpose of
which is to involve suppliers and customers in the
company's processes.

» renaming - understands logistics as SCM in the
narrower sense and mainly includes processes and
functions.

* unionist - SCM is defined in a broader sense as
the term logistics.

* penetrating - this is a comprehensive cross-
cutting strategy that focuses on business processes and
distribution channels within the company. Part of this
group of relationships is the change of organizational
structure from divisional to matrix within which the
functions are integrated. In the practical application of
the penetration group of relationships, teams of
executive managers of relevant areas (eg logistics,
marketing, purchasing) as well as institutions
(manufacturer, seller, 3PL provider) are created.

SCM includes a full range of functions within the
company / firm, including raw material procurement,
logistics and marketing processes. Cooper [3] defines
"SCM as the integration of key business processes from
the consumer to the primary (primary) supplier, whose
task is to provide goods, services and information that
add value to customers and other shareholders."
Lambert [4] considers the following to be key business
processes:

» customer relationship management,

 customer service management,

» demand management,

 order fulfillment,

» production flow management,
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 supplier relationship management,

+ product development and sales,

* revenue management.

The current organization of the company is
influenced by basic features such as integration,
information sharing and collaboration. These attributes
have further deepened the implementation of supply
chain management principles within the understanding
of logistics, logistics management, but also other areas
of business management. It is important to note that on
the supplier's side there is cooperation in the field of
orders, for example in the field of delivery conditions,
production dates, but also in the design of common
products. On the customer's side, it is possible to see
cooperation in the area of delivery schedule, sales
support, inventory levels, as well as delivery dates. Part
of the cooperation of large, or multinational
corporations (for example KIA, Volkswagen, U. S.
STEEL) is a document that is referred to as the logistics
concept, or a proposal for joint management or
optimization of a common network structure.

The author Pernica [5] defines the logistics concept
as an important tool for implementing an integrated
policy in the company, which in terms of structural and
process can define the logistics system at a strategic,
dispositional level according to products and logistics
chains. The phrase agile supply chain can be understood
in connection with the connection to the philosophy of
lean management and lean logistics. From the point of
view of management, business entities can be part of
some of the following common structures Baker (1996),
Sarkis (2001), Bartosek (2014):

+ supply chain:

« adaptable,

« agile,

+ efficient,

+ integrated (total),

+ lean,

+ resilient.

— e-supply chain,

— supply network,

— e-supply network,

— cluster, etc.

The advantage resulting from the implementation of
SCM is increasing capacity even when there are no
orders, the company produces in stock. Creating large
production batches (sequences) leads to higher
productivity and lower costs.

Disadvantages resulting from the implementation of
SCM are, for example, the acceptance of an order, which
must be fulfilled very quickly. In case of non-fulfillment
of the order, there is a risk of the customer falling out.

4 SELECTION OF SUBJECTS TO SCM

On the basis of a flexible supply and demand chain,
a more advantageous implementation of the production
process is possible even outside the sales markets (for
example outside European countries). The decisive
factor is very often the stability, which represents, in
addition to the level of the economy, or the financial
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markets and cultural differences and the reliability of
suppliers, or subcontractors. At present, for the needs of
Supply Chain Management, key factors such as stability,
information interconnection via Electronic Data
Interchange (EDI) are presented, as well as material
flow optimization according to precisely set time
schedules for production and dispatch of materials /
components / goods to ensure product production in the
specified time without creating unnecessary stocks and
changes.

Criteria for selection of subjects to SCM:

1. Large multinational companies with several
plants, or operations.

2. Stability of volume, frequency.

3. Demanding technologies.

4. Large national companies with which a long-
term contract is concluded.

5. Small companies with a narrow range.

6. Information link via EDI.

Product selection criteria:

1. The need for demand.

2. Significant consumption, production in large
batches.

3. Periodicity, or regularity.

4. Challenging technologies.

In terms of capacity involvement in SCM, there are
two dangers:

1. seasonality - a typical feature of large companies,

2. loss of the customer, bankruptcy of the company,

purchase by competitors.

5 GREEN SUPPLY CHAIN

Supply chain managers may often believe that
greening is associated with higher costs. But this is no
longer always true. Environmental management
schemes, such as 1SO 14001 certification, are becoming
the industry standard in determining strategic
partnerships. Adapting to stricter future environmental
legislation, raising consumer awareness of the
environment and the share of environmentally friendly
consumers, as well as the requirements of business
partners, can therefore only bring benefits in the long
term [6].

Life Cycle Assessment (LCA) is currently the only
standardized method (within the ISO 14,000 series) to
assess environmental impacts throughout the life cycle.
LCA alone is only the first step towards a more
environmentally friendly Supply Chain (SC), as it only
detects environmental impacts, but does not actually
minimize them. The next step is then for example the
use of Eco / Green design tools that allow to minimize
the environmental impacts identified with the LCA [6].

The results of research among Hungarian companies
in the automotive industry show the popularity of
various ecological techniques in the field of product
design, purchasing, production and logistics in the
external supply chain [7]:

1. Green design - Design of new products for
resource efficiency - including reduced energy
consumption, reduced material consumption, renewable
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energy use and waste reduction. Green design is a less
commonly used area because its techniques require large
investments and the return is slow compared to other
green activities.

2. Green purchasing - The basic idea is to reduce
the environmental impact caused by the resources used
in the products. This can be determined by selecting
suitable materials and / or suppliers. The field of organic
purchasing has a large set of tools and they found large
differences in the degree of application of individual
techniques. The most popular green shopping
techniques are administrative, that is requiring certain
documents and standards from the supplier.

3. Green manufacturing - The green manufacturing
process must use inputs with a low environmental
impact, work with high efficiency and generate a
minimum amount of waste and pollution. Green
production has great average popularity because it
provides companies with fast and tangible results.

4. Green logistics - Consists of ecological
packaging and transport. Eco-friendly packaging
includes downsizing, the use of "green" packaging
materials, working with suppliers to standardize
packaging, minimizing the use of material and time
required for unpacking, adopting returnable packaging
methods, promoting recycling and reuse programs.
Ecological transport means deliveries directly to the
user's place, the use of vehicles with alternative
propulsion, distribution in large batches and the change
of transport to another, more environmentally friendly
mode of transport.

6 CURRENT STATE IN THE FIELD OF
GREEN LOGISTICS IN SLOVAKIA

The European Union's plans for the efficient
functioning of the circular economy include the
maximum material and energy use of waste. For the
implementation of this plan, it is essential to eliminate
landfilling of waste and focus on its maximum
recycling. If recycling is not possible, energy recovery
is important. Various forms of waste treatment have a
significant impact on the environment and human
health, which is why efforts should be focused on
ecological solutions. The current, very ambitious goals
of the European Union are towards a 60% recycling rate
for municipal waste by 2030 and the elimination of
landfilling of municipal waste below 25% by 2035 [8].
In 2019, 2.3 million tons of municipal waste was
produced in Slovakia, of which up to 52% was deposited
in landfills (Fig. 1) and only 38.5% recycled (Fig. 2).
Fig. 2 presents that only Germany (66.7%) meets the set
waste recycling target, which means no country has yet
met this 60% recycling target [9] [10].
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Figure 1. Classification of municipal waste in terms of
management activities [9]

The issue of waste management in Slovakia is
addressed by the Act of the National Council of the
Slovak Republic no. 79/2015 Coll. on waste, which
regulates [12]:

1. programming documents in waste management,

2. waste prevention measures,

3. the rights and obligations of legal persons and
natural persons in the prevention of waste generation
and in waste management,

4. extended producer responsibility,

5. management of reserved products and waste
streams,
municipal waste management,
cross country boundary movement of waste,
waste management information system,
the competence of state administration bodies
and mun|C|paI|t|es in matters of state administration of
waste management,

10. liability for breach of obligations in the field of
waste management.
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Figure 2. Municipal waste recycling rate in 2019 [10]

From the point of view of circular economy (circular
economy), the essential “hierarchy of waste
management”, which is specified in the first part of the
law, namely - Basic

Provisions, § 6 for clarity, which is presented in Fig.
3 [13].

< -
. Prevention of waste //

Preparation for reuse

N Recycling

Energy recovery

Figure 3. Waste management hierarchy [13]
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7 DESCRIPTION OF
SYSTEM

THE BACKUP

The OECD glossary of statistics explains the
acronym DRS from the English word Deposit Refund
Scheme, which means a surcharge for the price of
potentially polluting products. If pollution is prevented
by returning the products or their residues, the surcharge
will be refunded [14]. This represents a deposit system.

The DRS system can be perceived as a combination
of taxes and subsidies. The implementation of this
system consists in returning used goods (PET bottle or
can) to a designated collection point, obtaining a
payment (deposit) as compensation for environmental
protection (non-pollution of the environment). The
consumer is motivated to improve the environment. This
method creates a PULL incentive as the consumer is
directed towards a "good" behavior. As payment for
subsidies for policy makers would be very costly and
would also have negative distributional effects, the
refund offer is linked to an advance (deposit) to be paid
in advance. Advance is an incentive not to pollute. It is
also possible to talk about PUSH incentives, because the
consumer is encouraged to behave appropriately. A
consumer who purchases goods that are subject to a
deposit system must pay a deposit above the normal
price. If a person decides to dispose of the goods in a
polluting manner, the deposit is not refunded. The
advance paid is the consumer's tax on pollution,
according to the “polluter pays" principle [15] [16].
There are 2 ways to back up your system:

1. a market-generated backup system,

2. agovernment-initiated back-up system.

The market-generated DRS system is initiated by
manufacturers or retailers. The reasons for starting the
system can be divided into two areas:

1. increasing demand for their product,

2. a reduction in their production costs by reusing

the returned second-hand goods.

Spontaneous  deposit  systems for beverage
packaging are not optimal for the whole country, this is
the disadvantage of the market-generated backup system
[17]. A more advantageous solution is to focus on a
deposit system that will be initiated by the government.
Part of this system is a backup for disposable packaging,
which motivates the return of packaging (after
consumption of the relevant beverage) to collection
points through a refundable deposit. When purchasing a
drink, consumers pay a deposit and subsequently, after
returning the container to one of the designated
collection points, this deposit will be refunded. It is up
to the consumer to decide if he chooses not to return the
empty packaging, he will also lose the deposit.
Collection points are located in retail outlets or in
centralized places where bulk packaging can be
collected. In the case of retail outlets, consumers can
return empty beverage containers to the store's cash
register or to vending machines, so-called Reverse
Vending Machine (RVM). Accumulated empty
packaging can be recycled into new packaging and then
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returned to the beverage industry for filling with new
beverages, or can be used for other production purposes
[17].

Tracking the movement of material and refunds by
monitoring and recording data (data flow - blue, Fig. 4)
provides oversight of transactions that take place
between participants to ensure an appropriate
distribution of costs and revenues, for example in
accordance with the contribution of different parties to
the system. Financial transactions include a handling fee
paid to retailers to compensate for the collection of used
packaging.

Within the scheme of the classic backup system,
several actors are involved in this backup refund system;
Producers, importers of beverages;

Retail stores;

Carriers;

Centralized system;

Consumers;

. Recyclers.

bjects that are irreplaceable for the system, but at
the same time complicate this system, as each
participant has different interests and needs. Achieving
the optimal result for the refund system is possible when
all parties are economically and / or emotionally
motivated to participate in the refund system [18].

oQoukrwhrE

Production
of beverage
packaging

‘Consolidation of packaging from
regional stores. from

Figure 4. Formalized backup system schema

DRS systems can be mandatory or voluntary. In
order to increase recycling, the implementation of DRS
systems has become mandatory from originally
voluntary systems. At the beginning of the
implementation, DRS systems were on a voluntary
basis, due to a decrease in production costs for fresh
materials compared to the costs associated with
collection and recycling. The trend is following
mandatory systems for single-use beverage packaging,
as well as the implementation of mandatory systems
presents a higher collection rate compared to systems
based on alternative rules [19].

8 SPECIFICATION OF DRS OBJECTIVES

The primary goal of the DRS system is to increase
the level of recovery of packaging waste. Due to the fact
that customers have paid a deposit for the products, it is
in their interest to return empty bottles and cans in order
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to return the minute money. Manufacturers are part of
the system, as they are obliged to pay a tax on natural
resources for each package generated. If the tax exceeds
the cost of participating in the refund system, producers
are motivated to meet the objectives of the DRS. In
general, DRS fulfills the following objectives [20], [21],
[22], [17]:

* increase the quality of collected materials,

* reduce littering,

« increase the collection rate,

« shift the burden of sorting recyclable materials to
end users - consumers,

 increase the involvement of end-users in the
process, increase their environmental awareness,

« collect materials that can be easily recycled,

- shift the costs associated with waste management
activities from municipalities to producers,

» serve as a tool for product-oriented initiatives
such as RZV (extended producer responsibility).

Differences in the scope of targeted products,
established rules, stakeholders, deposit rates, actors
involved, flexibility, efficiency and many other
characteristics can be seen in the DRS implementation
schemes. The main goal of DRS is to ensure a high rate
of waste reuse and recycling with a focus on a high level
of waste collected. The effectiveness of the system
depends on several factors such as waste policy (at local
and national level), the flow (movement) of products
that cross national borders, the level of the deposit, the
flexibility of the system, public awareness and
involvement. All factors need to be taken into account
to increase the usefulness of the implemented system
[21, 23, 24].

9 ALTERNATIVES TO DRS

The use of the DRS system consists in addressing the
negative effects that result from pollution and ensuring
a higher recycling rate. The realization of the goals can
be ensured by various alternative environmental policies
in the form of product fees, subsidies and regulations, or
prohibition of disposal. The DRS system provides a
greater economic incentive for the "correct” handling of
second-hand goods and is more cost-effective [15].

10 PIGOVIAN TAX

This tax is levied on private individuals or
companies from any activity on the market and creates
negative side effects for society. As example can be
stated the tax on carbon emissions (environmental
pollution) or the tax on the sale of tobacco products
(pressure on public health) [13]. On the other hand, this
tax does not reduce littering to a similar extent as DRS.
As the tax is not an incentive for consumers to dispose
of used goods "in the right way". Consumers only pay in
advance for the external costs of littering that arise as a
result of polluting consumers. It should be emphasized
that the tax causes consumer prices to rise and producer
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prices to fall, leading to a loss of consumer and producer
surplus. The Pigovian tax generates revenue for the
government and this revenue could be used to clean up
waste, but this is not socially desirable because the
external costs of waste are also borne by customers who
do not dispose of the waste, and this is not the case for
DRS [15].

11 METHOD OF MARKING DRS

The labeling format is important for the solution of
key design functions. The reasons for the appropriate
designation for the DRS system are [16]:

1. provide the consumer with information on the
amount of the deposit,

2. specify the mechanism in the fight against fraud.

There are two types of labeling for the DRS system
in the design process:

1. DRS logo

2. ndividual barcode.

With the help of a scanner, it is possible to determine
and count each returned package in an automatic form
in a Reverse Vending Machine (RVM) or at the cash
register. This is a good basis for combating fraud (Fig.

Figure 5. Use of the logo énd barcode of the backup
bottle abroad [23]

In Norway, beverage manufacturers pay a fee for
registering their products to a specific system
administrator - Infinitum. Bottles and cans in circulation
must be marked with the deposit logo, the value (price)
of the deposit and also the barcode. Because the launch
of a product requires testing and approval by Infinitum
for reading through a RVM. Used bags for transporting
used prepackages after collection must be marked with
a radio frequency identification chip (RFID) for
electronic tracking. The filled bags provided by
Infinitum are closed with an integrated sealing tape, due
to improper handling of these bags [20]. When the back-
up DRS system was introduced in Croatia, these
packages contained only small text and no visual
marking of the deposits. This new process was
misleading and confusing for consumers, and especially
for foreigners. In 2015, Croatia carried out an overhaul
of the established system, in addition to which the
packaging logo was added [26].

In Slovakia, a system for deposit of beverage
packaging via the DRS system was launched on
1 January 2022 (Fig.6). For beverages, the selling price
was increased by a fee of 15 cents for deposit. Following
the return of the plastic bottle, the deposit will be
returned to the consumer. The goal of the Slovak
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Republic in the area of backup is to increase the share of
separated beverage packaging from 60% to 90%.

Figure 6. Deposit logo format for Slovak products
[25]

3 CONCLUSON

Providing the right infrastructure is an essential part
of the success of DRS implementation in terms of both
efficiency and cost. It is important to strike a balance
between the amount of the deposit (financial incentive),
the availability as well as the comfort of the collection
infrastructure. In view of the simplicity and clarity of the
return of the backup packaging for the consumer, it is
necessary to ensure high-performance DRS systems
[20]. Some foreign systems use legislation to ensure a
suitable collection infrastructure at specific locations.
Some countries are using incentives, or ensurie the
appropriate infrastructure in the relevant market. On the
one hand, there is no metrics for deposit systems, but on
the other hand, programs are in place that provide
consumers with space where they can retur packaging,
that is proportional to population density [20].
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USE OF MACHINE VISION SYSTEMS IN INDUSTRIAL ROBOTICS

Jakub Miiller ! — Tomas$ Broum 2— Miroslav Malaga 3

Abstract: This article discusses machine vision systems and their use in industrial robotics. The aim of the article is to present the
topic of machine vision of industrial robots. The paper also provides an introduction to robotics such as basic classification
of robots. Finally, the article focuses on applications and examples of different machine vision systems directly from
practice (e.g. 2D camera inspection of product rotation in the automotive industry).

Keywords: automation, machine vision systems, industrial robotics, collaborative robots, Industry 4.0.

1 INTRODUCTION

This article provides an introduction to
industrial robaotics, introducing the basic types of robots
and examples of robots using machine vision. One
example of machine vision in practice is visual
inspection of products. In many industries, there are a
large number of products that are assembled manually
and depend on the skill of the operator to assemble them
correctly. Products are often visually inspected by
another worker as part of the quality control process.
Installing a system that takes control can greatly reduce
the likelihood of a defective product reaching the
customer.[1]

Automated control systems can be directly
connected to the decommissioning mechanism.
Products are inspected at high speed. A similar
inspection process is used by intelligent cameras that
automatically send information to the culling
mechanism. Good system integration is a must. [1]

The transport and packaging industry is also
under increasing pressure. One solution for speeding up
is machine vision introduced into logistics. Logistics
solutions with machine vision, including self-driving
robots, will improve package accountability and
transport times. [2]

Machine vision is a big concept in robotics, so
part of the article is also an introduction to robotics.

2 ROBOTICS

Robotics is an interdisciplinary branch of science
and technology that deals with the design, construction
and use of mechanical robots.

Robotics is the intersection of science, engineering
and technology that leads to robots creation. Robots
replace or replicate human activities, acquiring
intellectual and mechanical capabilities that could, for
example, in the future approach those of R2-D2 (the
robot from the Star Wars film franchise), Figure 1.).
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Figure 1. R2-D2 robot [3]

With development, the term robotics is expanding to
include more and more things and activities. In
automotive factories, 90% of all robots were involved in
car assembly as of 2005. These robots mainly consist of
mechanical arms whose job is to weld or bolt certain
parts of the car. Today, the definition of robotics
includes the development, creation, and use of robots
that assist law enforcement, that explore the harshest
conditions on earth, and that assist in all areas of
healthcare. Robotics performs many different tasks in
many different fields, and the number of jobs entrusted
to robots continues to grow. Each robot has unique
characteristics, varying greatly in size, shape, and
capabilities. The following characteristics apply to all
robots: [26] [5]

1) Robots all consist of some kind of mechanical
structure. The mechanical aspect of the robot helps it to
perform tasks in the environment for which it is
designed. For example, the Mars 2020 Rover's wheels
are individually motor-driven and made of titanium
tubes that help it hold firm in the red planet's rough
terrain.

2) Robots need electrical components to drive and
propel machines. Essentially, electricity (e.g. batteries)
is needed to power the vast majority of robots.

3) Robots contain at least some level of computer
programming. Without a set of codes telling it what to
do, the robot would be just another piece of simple
machinery. Putting a program into the robot gives it the
ability to know when and how to perform a task.
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Main types of robots: [4]

. Industrial - used in a manufacturing
environment

. Domestic - daily household tasks (vacuum
cleaner, pool cleaner, sweeper, ...)

«  Military - bomb disposal robots, various
transport robots and reconnaissance drones

»  Space - surface movement on another planet
and scientific experiments

. Entertaining - trying to evoke a feeling of
laughter, surprise or amazement

*  Micro - robots that have micrometer scale
dimensions and robots that can operate with micrometer
resolution (similar to nano robots)

. Educational - 3D printers, programming sets
from Lego

. Medical - robots are increasingly used in
medicine for surgery, rehabilitation and training (Figure
2)

Figure 2. Medical robot [10]

e Research - primarily intended to assist
researchers in their research (may work as research
assistants) (Figure 3.)

Figure 3. Research robot [11]

e Security - monitoring and guarding large
civilian facilities (e.g. power plants) (Figure 4.)

Figure 4. Safety robot [12]

. Nano - the same as micro only on a nanometer
scale (Figure 5.)

Figure 5. Nano robot [14]

. Humanoid - most similar to a human, the main
components of a humanoid robot are sensors (Figure 6.)

/

Figure 6. Humanoid robot [15]

. Flying - flying robots are among the most
popular types of robots (Figure 7.)
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Figure 7. Flying robot [16]

. Floating - these robots can take the form of an
insect, a fish or a large slithering snake (they perform
similar movements to snakes in water) (Figure 8.)

Figure 8. Floating robot [17]

. Hybrid - most similar to humanoid, striving for
the greatest resemblance to a human while meeting all
required functionality (Figure 9.)

| i !

Figure 9. Hybrid robot [18]

In the near future, robots will be smarter, more
flexible and more energy efficient thanks to artificial
intelligence and software (Obrazek 2.10). They will
continue to take on more challenging tasks and help
secure global supply chains. [5]
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Figure 10. Possible development of robots [4]

This article deals with industrial robots, so they will
be described in more detail.

3 INDUSTRIAL ROBOT

Industrial robots work in positions where they
perform dangerous, dirty and/or repetitive tasks with
consistent accuracy and precision. They are consistently
used in a variety of industries and applications. The
range of industrial robots is very wide, with the most
common distinguishing features being the reach, load
capacity and number of axes of movement of their
articulated arm.

A combination of programming software and
controls control the operation of the robot. The
automated function provides the ability to work on
weekends, with hazardous materials and in challenging
conditions. Robotic technology also replaces demanding
activities that could cause injury to workers. Industrial
robots increase productivity and profitability.

The most commonly used robots are six-axis robots,
which are the closest to human movements. Motors
control the rotation of each axis, allowing for greater
precision and speed. The main body of the robot is
connected to the floor by the first pivoting joint. An arm
is attached to the main body of the robot by another pivot
joint. A third pivot joint connects the arm to the robot
arm (arm). At the end of the arm, the last joint connects
the arm to the end effector (wrist). Each robot has its
own functional envelope in which it is able to operate.
Avrticulated robots are constrained within this envelope
only by power and data cables (new architectures solve
this problem internally, allowing the robotic arm to use
the entire range field). [6] [21]

The main components of an industrial robot are as
follows:

Motors
Robot motors greatly affect the quality of an
industrial robot should meet the following basic
parameters:
e Smooth starting and braking
High positioning accuracy
Sufficient positional rigidity
Minimum moment of inertia
High specific power
Suitable dimensions

Maximum speed is currently around 5 m/s. Handling
speed also depends on the weight load (robots with
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smaller payloads can move faster). Smooth operation is
also required for motors for two reasons. First, because
of the safety of holding the object by the end-effector.
Less gripping force is required for smooth operation.
The second reason is the accuracy in reaching the end
position. Smooth running mitigates the oscillation of the
end effector that would cause a problem when hitting the
end position. In the case of actuator control (servo
drives), two types are used:

e Hydraulic

e Electric

The hydraulic actuator is designed for manipulators
with high load capacity or large working space. The
hydraulic actuator has high dynamics and very high
performance, these two parameters are among the main
advantages of the hydraulic actuator. Additional
equipment (e.g. pump and servo valve) is required for
the hydraulic drive. Furthermore, increased maintenance
is required for this type of actuator. Increased
maintenance, the need for additional equipment and low
efficiency are disadvantages of hydraulic actuators.

An electric actuator is standard for industrial robots.
The electric actuator has very good steerability, a large
range of power and speed. The problem with electric
actuators is overheating. [7]

Controls

The control system is used for direct control of the
robot. On the control system there is a control panel
which contains:

Main switch

Emergency stop

Engines on

Mode switch

A pendant is then connected to the control centre,
which is used to give instructions to the robot. There are
different kinds of pendants, but all should contain a
safety button. The safety button has three positions (1 -
not pressed, 2 - first stage of pressing, 3 - squeeze). The
robot can only receive movements when the safety
button is in the 2nd position. The Pendant is used to
directly input movements, create a trajectory, adjust the
robot's movement speed along the trajectory and create
a program. The created program can then be
subsequently edited. [8]

Figure 11. Pendant Kuka [13]

End effector
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The end effector must provide a safe and secure grip.
The end effector has two basic divisions, namely:
e Division by type of drive
o Electric drive
o Hydraulic drive
o Pneumatic drive
e Classification according to the method of
gripping the object

The electric drive means fast, precise and simple
operation of the grippers. The main advantage is that it
does not need any additional medium. The electric
actuator is mechanically very similar to the pneumatic
actuator, but the cost is much higher.

The pneumatic actuator as mentioned above is
similar to the electric actuator. It is one of the most used
drives, mainly due to its price. The disadvantage lies in
the difficulty of controlling the force and speed of
clamping.

The hydraulic actuator is mostly used with a
hydraulic actuator and thus is used precisely when
gripping large and very heavy things where a large
gripping force is required.

Nowadays there are many principles of gripping. In
the case of the end-effector, we distinguish the type of
gripping and then the type of grippers. The most widely
used grippers are mechanical (force)

Types of mechanical grippers:
e Two-part parallel grippers - they perform
linear straight-line motion and are mostly
used in technical practice (Figure 12.)

\ g

Figure 12. Two-part parallel gripper [19]

e Double-celled angular grippers - move in a
circular motion, otherwise similar to
parallel grippers

e Centric grippers - have three or more
grasping elements distributed around the
circumference

o Adaptive grippers - have the ability to adapt
to the shape of the object

e Anthropomorphic grippers - resemble a
hand in shape, the "fingers" can move
independently of each other, giving them
more degrees of freedome
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e Collaborative grippers - a type of grippers
specifically designed to work with humans
(Figure 13.) [9]

Figure 13. ¢ Collaborative gripper [20]

4 TYPES OF INDUSTRIAL ROBOTS

The types of industrial robots are based on the Fanuc
catalogue. The main division is by design (articulated,
delta and SCARA), followed by application (palletizing,
welding and painting) and lastly special collaborative.
[22]

Joint robots

Joint robots are the most common type of robots
used in industry. They contain rotary joints that are
commonly referred to as axes. Joint robots are usually
driven by servo motors and can have a simple design
with two axes or a complex design with ten or more
axes. The most common robots are those with six axes.
[23]

Figure 14. FANUC LR Mate [22]

Delta robots

Delta robots are known for their speed,
accuracy and lightness. Delta robots resemble the shape
of a spider. An architecture of interconnected
parallelograms attached to a common base. The robots
are mostly used in the pharmaceutical, food and
electrical industries for activities such as packaging,
loading and feeding of components. [24]

Figure 15. FANUC M1 [22]

SCARA robots
SCARA (Selective Compliance Assembly
Robot Arms) are useful in many applications. They can
perform precision and repetitive tasks such as
loading/unloading, assembly, packaging/palletizing,
picking/handling, sorting, stacking and deploying.
SCARA robots operate at very high speeds. [25]

Figure 16. FANUC SR-3iA [22]

Palletizing robots

Palletizing is the labor-intensive application of
stacking boxes, bags, crates, bottles and cartons on
pallets as the last step of the assembly line before
loading onto a transport vehicle. Pallet pattern
flexibility, tooling flexibility and cycle time are the three
main challenges of automated palletizing in today's
industry. [24]

Figure 17. FANUC M410 [22]

Electric arc welding robots
Robotics in the welding industry guarantees
precise and error-free weld quality. Fanuc offers only
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one range of electric arc welding robots with a load
capacity of 20 kg and a maximum reach of 3123 mm.
[24]

Figure 18. FANUC Electric arc welding [22]

Painting robots
Painting robots are mainly used for reasons of
reduced emissions and high quality coatings. The
operation of painting robots is very simple thanks to
specialized software. This type of robots is mostly used
in the automotive and construction industry. [24]

Figure 19. FANUC P-350iA/45 [22]

Collaborative robots
Collaborative robot (Figure 20.) is designed to
work with the employee while the industrial robot works
instead of the employee.

Figure 20. Collaborative robot CRX-10iA [22]

5 EXAMPLES OF APPLIED SENSOR
SOLUTIONS IN PRACTICE

Examples of the use of different types of machine
vision in practice (QR code reading, product shooting
control, robot guidance and 3D bin-picking).

2D camera inspection of product rotation in
automotive industry

2D camera is used here to check the orientation of
the product (Figure 21.). The reason for this is the
correct positioning of the robot when it is inserted into
the spindle of the machine tool. The 2D camera is only
able to identify the X and Y position. The use of a
camera system was unavoidable in this case, because
production is characterized by high variability, which is
always a nuisance for any automation. The different
product variants only have certain parts that are the
same, SO it was necessary to use a universal input
conveyor in which it was not possible to guarantee the
exact position of the product for picking and subsequent
feeding into the machine by the robot. After removal,
the robot enters a “photocell™ where the exact position
and rotation of the part in the gripper is defined. The
robot then embeds the part into the machine according
to the current coordinates. _ I

.

Figure 21. 2D camera

Guiding the robot onto the aluminium profile
using a 3D camera

In this case, the aluminium profiles are loosely
placed in beds that ensure at least an approximate
position of the part and a right/left differentiation
(Figure 22.). Using the FANUC 3DV/400 camera
system, the part is detected, its position in the horizontal
axes, its position in the vertical axis and its inclinations
relative to the coordinate system are found. The camera
system uses shape identification based on the transition
between white and dark pixels. This shape determines
the coordinates in the horizontal axes. In certain spaces
of the found shape, it creates a 3D map of the points
through which it intersects the plane. This plane
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determines the coordinate on the vertical axis and the
inclination with respect to the coordinate system.

Figure 22. 3D camera

3D bin-picking of steel shafts

3D bin-picking is a system that helps to pick items
from a container such as a bin and place them, for
example, on a pallet or in a process (Figure 23.). In this
case, the FANUC 3DV/400 system (3D sensor from
Fanuc) was used to position the robot for selecting steel
shafts in bulk in the KLT box. To identify the shaft, a
tool that is able to recognize the part from the 3D model
was used. Unfortunately, the system is not able to
accurately identify the orientation of the part at 180°
intervals, so a bed was integrated to the robot where this
orientation is defined by an optical sensor.

QR code reading

Example of using a QR code reader (Figure 24). In
this application, the numeric string from the QR code
reads, for example: information about the product type,
its unique identification number, OK/NG status and
processing rate. QR code readers are also used in the
cooperation of industrial robots.
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' Figure 24. QR code reading

The chapter covers a brief introduction to robotics, a
complete breakdown of robots, an introduction to the
most well-known manufacturers of collaborative robots,
a description of collaborative robots and what they
consist of. The chapter concludes with the practical
applications of sensing sensors. In the next chapter, the
use of a 2D camera in collaboration with a collaborative
robot will be presented.

6 CONCLUSION

The article deals with a brief introduction to
robotics, a complete breakdown of robots, an
introduction to types of industrial robots and their
components. The most relevant part of the article
concludes of four industrial use of sensors used by the
industrial robots in practice.
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UDRZATELNA SPOTREBA S INOVATIVNYMI PRVKAMI V MODNOM
PRIEMYSLE

Dominika Popovi¢ova'! - Dominika Vernerova?®

Abstract: The article deals with the fashion industry and the innovations that affect it in the context of sustainable consumption. In the
introductory part it approaches the terminology of the subject, pointing out the importance of sustainability in the fashion
industry, the influence of fast fashion and the innovations we are currently dealing with. In the second part we approach the
fashion industry and the behavior of consumers in it, revealing their attitudes. The main objective of the article is to identify
the main challenges and obstacles that affect innovative processes in the selected area of the fashion industry, based on the
review of theoretical approaches and conducting primary research in the field of consumers. At the end of the article, we
analyzed the obtained data from the respondents and found significant differences between the behavior of the two groups of

respondents, where different attitudes can be observed.

Keywords: fashion, generation Z, innovation, sustainable consumption

JEL Classification: Q56

UvVoD

Zijeme v modernej dobe, ktorej spoloénost’ je
ovplyvilovana globalizaciou kazdodenného zivota I'udi,
ktora moéze pozitivne ale aj negativne ovplyviovat
zivotné prostredie a kvalitu zivota ludi. Vel'mi
diskutovanou témou je spotrebitel'ské spravanie
kone¢nych zakaznikov, ktoré vytvara do velkej miery
zaklad fungovania spolo¢nosti buducich generacii. V
literature sa stretavame s novym druhom “udrzate'ného
spotrebitel’a”, ktorého spravanie je zodpovedné a ktory
prihliada na to, ako jeho spotrebitel'skd cCinnost
ovplyviluje vSetko okolo neho. Méze ist’ o zaochadzanie
s potravinami v réznych fazach zivotnosti, konkrétnym
druhom potravin, ktoré su predmetom jeho nakupnej
preferencie, vol'ba dopravnych prostriedkov, ¢i podpora
slow-fashion v maloobchodnych retazcoch. Hlavnym
predmetom predkladaného ¢lanku st prave inovacie v
moédnom priemysle, ktoré mozu prispievat k zvySovaniu
kvality zivotného prostredia roznymi sposobmi — ¢i uz
sa jedna o vyuzivanie prirodnych materidlov vo
vyrobnom procese, modernych technologii, ktoré
eliminuju mnozstvo odpadu, ¢i modernych pristupov,
ktoré umoznia spomalit’ zivotny cyklus produktu a
zvySovat’ jeho kvalitu. Pomocou réznych novych
postupov a pouzivanim modernejSich technologii
mozno hovorit o pretrvavajucom hnuti, ktoré presadzuje
udrzatelny dizajn médnych vyrobkov a poukazuje na
ich ddlezitost’.

1 METODIKA PRACE

Hlavnym cielom prispevku je na zaklade
preskumania teoretickych pristupov viazucich sa na
problematiku  udrzatelnej spotreby a realizacie
primarneho prieskumu v  spotrebitel'skej  sfére,
identifikovat’ hlavné vyzvy a bariéry vplyvajuce na
inovativne procesy a prvky vo vybranej oblasti moédneho
priemyslu. Vychodiskovym krokom predkladaného
prispevku  bolo  zhromazdenie a  spracovanie
sekundarnych zdrojov z profesijnej literatury a online
zdrojov. Sekundarne zdroje sluzili ako relevantny
zéklad pre konstrukciu primarneho prieskumu, ktory bol
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realizovany prostrednictvom elektronického
dopytovania formou  Strukturovaného dotazniku.
Cielovou skupinou primarneho prieskumu bola

generdzia Z, ktora bola dalej selektovand na
respondentov zo Slovenska a respondentov zo
zahrani¢ia, aby bolo mozné dosiahnuté vysledky
komparovat a vyvodzovat' na ich zaklade zavery pre
budice smerovanie vyskumu. Dotazniku sa zucastnilo
celkom 200 respondentov (100 zo Slovenska a 100 zo
zahraniCia). Na spracovanie sekundarnych tidajov boli
vyuzivané vedecké metody syntézy, dedukcie a analyzy.
Pri vyhodnoteni primarnych tdajov sme pracovali s
grafickymi metodami prevazne v podobe grafov a
kontingen¢nych tabuliek.

2 VYSLEDKY A DISKUSIA
2.1 Udrzatel’na spotreba

Spotrebitel'a ako osobu charakterizuju tieto znaky:
1. Nakupovanie vyrobkov a sluzieb na uspokojenie
potrieb, 2. je to kone¢ny konzument vyrobkov alebo
sluzieb za ktoré si zaplatil, 3. ucel konania nema
profesionalny charakter. Podl'a Zakona o ochrane
spotrebitel’a: ,,Spotrebitelom je fyzicka osoba, ktora pri
uzatvarani a plneni spotrebitel'skej zmluvy nekond v
ramci  predmetu svojej podnikatel’skej  ¢innosti,
zamestnania alebo povolania“. [1] AvS§ak v modernom
svete je zivotny S$tyl ludi zalozeny na enormnom
konzume, pricom spotreba ma stale rychlejsiu rastiicu
tendenciu, je potrebné svoje spotrebitel'ské spravanie
ako spotrebitela zmenit' tak, aby bolo prijatelnejsie,
environmentalnejsie a hlavne Setrnejsie k nasej planéte.
Zacina sa spominat’ pojem zeleny spotrebitel’, pricom sa
jedna o spotrebitela, ktory je uvedomely v ekologickom
smere a v§ima si material produktov, zaober4 sa otazkou
recyklacie a Setri energiu a zivotné prostredie. Podl'a
prieskumu spolo¢nosti Experian Research Services boli
zeleni spotrebitelia rozdeleni do Styroch skupin:

1. Spotrebitelia so zelenym spravanim, ktori
konaji ekologicky a maju negativny
postoj k vyrobkom, ktoré znecistuju
zivotné prostredie.
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2. Spotrebitelia so zelenym myslenim, ktori
sa snazia mysliet ekologicky, ale ich
konanie nie je vzdy ekologické.

3. Potencidlni zeleni spotrebitelia, su taki,
ktori sa nespravajl a neuvazuju
ekologicky, ale zostavaju pri kI'ic¢ovych
ekologickych otazkach na vazkach.

4. Pravi hnedi, ktori nie su ekologicky
uvedomeli a mézu mat’ negativny postoj
k takym médiam, ktoré maju velky doraz
na zivotné prostredie. [2]

Vyskumnici identifikovali tri premenné, ktoré
dokazu lepsie klasifikovat' definiciu pri zelenom
spotrebitelovi. Zameriavaji sa na environmentalne a
socialne hodnoty, sociodemografické premenné a
psychologické faktory. Pri environmentalnych a
socialnych hodnotach  je vysoka uroven
environmentalneho aktivizmu,, ktora je silne spojena s
vysokymi hodnotami zivotného prostredia. Taktiez
d’alej inklinuju k mifaniu svojich financii na drahsie
ekologické  produkty v  porovnani s  tymi
neekologickymi, priCom maji vysoké vnimanie
spojenia ¢lovek — priroda, vd’aka ¢omu aj svoje socialne
spravanie prisposobuju prave prirode. Pri
sociodemografickych premennych sa pozerame na
vyvoj roli, zruCnosti a postojov, ktoré preberaju pri
jednotlivom pohlavi. Niektoré¢ §tudie sa zhoduju, Ze ku
environmentalnemu spravaniu inklinuji viac zeny ako
muzi, pricom nakupuju viac ekologickych vyrobkov a
podielaji sa na separacii obalov  urenych na
recyklaciu. Po tretie, existuji psychologickymi faktory,
ktoré st osobnymi postojmi jednotlivca v suvislosti s
prislusnym spravanim. Psychologické vplyvy zelenej
spotreby sa moézu tykat napriklad spotrebitel’skej
efektivity, socialnej zodpovednosti ¢i vernosti znacky.
Mnoho spotrebitelov sa snazi svoje spotrebitel'ské
spravanie menit' podla vplyvu produktov na zivotné
prostredie. Vd’aka tomuto trendu, ktory sa stava Coraz
viac popularny sa stretivame s ekospotrebitel'om. Pri
tomto druhu  spotrebitela hovorime o jeho
ekogramotnosti, ¢iZze o tom, Ze vnima svojou myslou
potrebu vyuzivat’ zdroje tak, aby boli zabezpecené aj pre
buduce generacie.

Udrzatelnost mozno  charakterizovat  ako
uspokojovanie svojich vlastnych potrieb bez toho, aby
doslo k ohrozeniu buducich generacii v uspokojovani
ich budtcich potrieb. Udrzatelna spotreba je
charakterizovand ako ,vyuzitie takych sluzieb a
produktov, ktoré prinest lepSiu kvalitu do zivota a
zaroven minimalizuju vyuZzivanie prirodnych zdrojov a
toxickych materialov, rovnako ako emisii odpadov a
znecistujucich latok pocas celého Zzivotného cyklu
sluzby alebo vyrobku tak, aby nebolo ohrozené
uspokojenie potrieb budtcich generacii*“.[3] Hovorime
tu o pojme spolocenska zodpovednost, ktora zdoraziuje
zodpovednost, ktori nesu spotrebitelia za svoje
spravanie pocas nakupov a za dopady tohto ich
spravania pre spoloc¢nost’. Udrzatelnost’ sa prejavuje aj
V ndkupnom spravani, pricom spoloc¢ensky zodpovedny
spotrebitel’ je podl'a Frederica Webstera: ,,Spotrebitel’,
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ktory berie do tvahy verejné doésledky svojej osobne;j
spotreby, alebo ktory sa snazi vyuzit’ svoju kupnu silu,
k dosiahnutiu  pozitivnej spoloCenskej zmeny.
Spotrebitel tuto kupu vyrobku alebo sluzby povazuje za
eticku a taktiez aj eticky vyrobent. Pozera pri tom na
minimalne poSkodzovanie I'udského zdravia, zivotného
prostredia a ublizovania zvieratam.“ [4] Hodnota
novych atribitov produktu poukazuje na vyhody
vlastnosti produktov, ktoré s ekologické, vd’aka comu
ziskavaju konkurenénu vyhodu oproti neekologickym
vyrobkom. K spravaniu zodpovedného spotrebitela
mozno taktiez zaradit postoj k separovaniu
spotrebovanych tovarov. [5] V neposlednom rade
mozno udrzatelnost’ spajat’ aj s pojmom nakupného
spravania, ktoré spravidla prebieha tromi fazami: 1.
Vstupna faza, 2. Procesna faza, 3. Vystupnd féza.
Typickym  znakom  vstupnej fazy  sprévania
ekologického spotrebitela je jeho zaujem o povod
tovaru pripadne jeho vyrobny proces. V procesnej faze
sa pri Specifickych kritériach, ktoré zahfnaji co
vyrobkov, ktoré tieto kritéria spiiaju. Pri vystupnej faze,
hodnoti spotrebitel’ svoje rozhodnutie a zhodnoti, ¢i je
jeho potreba uspokojena. [6]

Stcastou primarneho prieskumu bola
identifikacia urovne zdujmu spotrebitel'ov
0 problematiku  Zivotného prostredia. Az 89%

respondentov uviedlo, Ze sa o zivotné prostredie
zaujima, avSak az 54% aktivne nevyhl'addva informacie
o tejto problematike. 11% respondentov sa 0 zivotné
prostredie nezaujima. Nasledujiica kontingen¢na
tabul’ka znazoriiuje porovnanie odpovedi slovenskych
a zahrani¢nych respondentov.

Tabulka ¢. 1: Zaujimas sa o Zivotné prostredie? —
porovrnanie podla krajin (slovenski Studenti = 1,
zahranicni Studenti = 2)

Crosstab
Zaujimas sa o zivotné Total
rostredie?
Ano, Ano, Nie,
zaujima | zaujima | nezauji
msaa msa, | mamsa
aj ale o]
aktivne | aktivne | Zivotné
vyhlada | nevyhla | prostredi
vam davam e.
informac | informac
ie o ie o
Zivotno | Zivotno
m m
prostred | prostred
i. i.
1  Count 25 66 9| 100
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% within 100,
25,0% | 66,0% 9,0%
krajina 0%
kraji
Count 45 43 12| 100
na
2 % within 100,
45,0% 43,0% 12,0%
krajina 0%
Count 70 109 21| 200
Total % within 100,
35,0% | 545%| 10,5%
krajina 0%
Zdroj: vlastné spracovanie
Tabulka ¢.2
Chi-Square Tests
Value df Asymp
. Sig.
(2-
sided)
Pearson Chi-Square | 10,9962 2 ,004
Likelihood Ratio 11,115 2 ,004
N of Valid Cases 200

Zdroj: vlastné spracovanie

Ako mozno vidiet, p = 0,004, tzn., Ze existuji
rozdiely medzi zahranicnymi a  slovenskymi
respondentami a za uvedomelej$ich mozno povazovat
zahrani¢nych respondentov. Na tento fakt poukazuju aj
percentualne vysledky jednotlivych otazok, nakolko
aktivne vyhladdva informacie az 45% zahrani¢nych
respondentov, pricom zo SR je to len 25%. Na zaklade
uvedeného je mozné konstatovat, ze slovenski
spotrebitelia st pasivnejsi, ¢o potvrdzuje aj to, ze 66% z
nich uviedlo, Ze nevyhl'adavaju informacie o Zivotnom
prostredi.

Klucovou otazkou prieskumu bola aj otazka
tykajica sa spOsobu, akym respondenti pozitivne
ovplyvituju zivotné prostredie. Najviac respondentov sa
zhodlo na odpovedi, ze triedia odpad, kupuji produkty
z recyklovaného materialu, nenakupuju zbytoc¢ne vela
oblecenia, zbieraju odpadky okolo seba a neplytvaju
jedlom. Pri zahrani¢nych §tudentoch sa objavila jedna
odpoved’ viac ako pri slovenskych a to, ze jazdia Casto
na bicykli, pripadne, Ze nevyuZzivaju svoj automobil
pokial to nie je nutné, tiito odpoved sme pri slovenskych
Studentoch nezaznamenali. Z pohl'adu faktorov, ktoré
najviac ovplyviiuju ich nakupné rozhodovanie bola pre
slovenskych respondentov kIiova kvalita, zlozenie
a pomer ceny a kvality. Pre zahrani¢nych respondentov
pomer ceny a kvality nezohraval az takt délezitu ulohu,
naopak rozhoduju sa aj na zaklade toho, odkial’ vyrobok
pochadza.

2.2 Médny priemysel a jeho vplyvy na Zivotné
prostredie
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Modny priemysel zahffia viac ako 92 miliénov ton
odpadu vyprodukovaného rocne a 79 bilionov litrov
spotrebovanej vody. Ekologicky zaloZzeny spotrebitelia
sa snazia o znizenie svojich nakupov odevov a snazia sa
zvysit zivotnost’ odevov, ktoré uz vlastnia. Tieto zmeny
zdoraziiuju potrebu urychleného prechodu spéit k
"pomalej" mode, minimalizacii a zmiernit $kodlivé
vplyvy na zivotné prostredie, aby sa zlepsil dlhodoby
udrzatelnost’ dodavatel'ského retazca v oblasti mody.
[7] Pri fast fashion nehovorime len o rychlosti vyroby
oblecenia, ale hovorime aj o preberani novych trendoch
v malych ¢asovych intervaloch, ktoré udava celosvetovy
mddny trend. ObleCenie je vyrabané v masovej vyrobe
pri vidine predania ¢o najvac¢sieho poctu s vidinou zisku
bez ohl'adu na to, ako to ovplyviiuje Zivotné prostredie.
K takymto spolo¢nostiam, ktoré st zndme tymto
konceptom su napriklad Zara, Pull & Bear, H&M. [8]
Pre priklad uvedieme, ze vyroba jedného paru dzinsov
si vyZzaduje stovky litrov vody, pesticidy, Cistiace
prostriedky a tisice kilometrov cesty, pokym sa dostane
do obchodu, kde si ich méZeme zakupit’. Cesta takéhoto
kusu obleCenia pritom vyzera nasledovne. Zakladna
surovina sa pestuje, respektive spracovava zvycajne v
Indii a to bavlna. Nit' na Sitie ziskame v Pakistane,
riffovinu ziskame v Cine, aviak rifle modZeme v
skuto¢nosti pre lacnu pracovnu silu usit’ a oprat’ v
Turecku. Zips ako substitit pre rifle méze byt k
dispozicii za dobri cenu znova na druhej strane planéty
a to v Japonsku. Cely tento vyrobny proces aby sme
dostali jeden par rifli méze predstavovat’ vzdialenost’ az
65 tisic kilometrov, pokym sa dostane do Europy. [9]
Proti fast fashion bojuje organizované socialne hnutie
Fair Trade, ktoré je povazované za spravodlivy obchod
a zobrazuje obchodné partnerstvo zaloZené na dialdgu,
transparentnosti a reSpekte, ktorého stratégiou je
spolupraca s vyrobcami a pracovnikmi v prospech
zodpovednych spotrebitel'ov, ale aj vyrobcov. Nakup
vyrobkov je v sulade s prisne vymedzenymi normami a
moéze tak urobit svet spravodlivejSim a poskytniat
spolocnosti doéstojnu zivotnu Uroven. Socidlne hnutie
Fair Trade ma za svoj ciel’ zlepsit' zivotné podmienky
pol'nohospodarov a pracovnikov v rozvojovych
krajinach. Na dosiahnutie tychto ciel'ov sa snazia splnit’
nickol’ko usmerneni, medzi ktoré radime napriklad
urCovanie spodnej hranice cien, zabezpeCovanie
bezpeénych pracovnych podmienok, ¢i  ochrana
zivotného prostredia pri ktorej dochddza k nahradzaniu
Standardnych  vstupnych  materidlov  prirodnymi
a biologickymi metodami.

V suvislosti s pozitivne hodnotenym ekologickym
oblecenim sa v terminologii Coraz viac objavuje vyraz
slowfashion. Mozno povedat, Ze tento novy fenomén
spita v3etky atributy pre ekologicky zalozenych
spotrebitelov a neovplyviluje zivotné prostredie
negativnymi vplyvmi a taktiez ani buduce generacie.
Slow fashion bol definovany v roku 2008 Kate
Fletcherovou ako nadCasovad mdda, ktord vychddza z
trvalo udrzatelného principu a neriadi sa casto
meniacimi modnymi trendami. Déraz je kladeny najméa
na kvalitu, vyrobny proces textilnych vyrobkov. [10]
Coraz viac spotrebitel'ov sa zaujima o vyrobny proces,
¢o by malo viest’ vyrobcov pouzivat' lokalne materialy,
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¢im by obmedzili logistiku vyroby na uzSie okolie a
vyrobok by neprecestoval cely svet len kvoli tomu, aby
sa dostal ku kone¢nému spotrebitelovi. V ramci
moddneho priemyslu mézeme hovorit o normalizacii
udrzatel'nych principov, ktoré poukazuju na to, Ze pri
realizovani nakupu sa do rozhodovacieho procesu
dostava aj eticky aspekt. Tento aspekt tvori pre
spotrebitel’a normu a ocakava, ze znacka ktoru si vybral
pre svoj nakup sa sprava udrzatel'ne a angazuje sa v tejto
oblasti naplno a nevyuziva len greenwashing na ziskanie
si zakaznikov, ale naozaj tvori svoje vyrobky s
udrzate'nym pristupom. [11] Pri podpore slow fashion
sa vyvija novy udrzatel'ny trend tzv. kapsulovy Satnik.
Jednotlivec sa snazi svoj Satnik wudrziavat na
obmedzenom mnozstve kusov oblecenia, zvyCajne sa
jednd o 40k. pricom toto oblecenie je TIahko
kombinované a je nadcasové z moddneho hladiska.
Nadsenci udrzatelného rozvoja, ktori sa pozerajii na
svoje spotrebitel'ské spravanie a jeho dosledky a vd’aka
ktorym mozno tuto myslienku d’alej rozvijat, su
klaovym faktorom pre zachovanie nasej planéty
budticim generaciam. [12]

Je vSeobecne zname, Ze vyroba textilii a odevov
prispieva priblizne 10 percentami k celkovej mase
emisii uhlika v Zivotnom prostredi. Farbenie textilii je
asi  patinovym  zneCistovatelom naSich  vod.
Dennodenne st vyvijané nové a inovativne techniky
produkcie textilnych materidlov, ktoré znizuji tento
negativny vplyv. Vo vyrobe sa Coraz viac pouzivaju
nanotechnologie a nanomaterialy ¢i prirodné materialy.
Nanomaterialy sa integruji do produkcie textilii
s dorazom na ich hlavné prinosy, medzi ktoré patri
okrem nakladovej a energetickej efektivite aj eko-
udrzatelnost’ ¢i moznost’ recyklacie. Vyuzivaju sa
najméd na pripevnenie antibakterialnych povrchovych
uprav na tkaniny. Nové textilné vlakna s produkované
zrias, ktoré sa nazyvaju kelp amozu byt farbené
prirodnymi pigmentmi a degradované na prirodnej baze.
Prirodné textilné vlakna, ziskavané zo semien zrelych
plodov vinovca, zname aj ako kapok, sluzia ako zdroje
prirodnych priadzi, vyplni a vlaken. V sti¢asnosti si na
svoje pridu aj veganski milovnici koze, ktora pochadza
z povrchového  pektinu  jablk,  &m  vznika
kompostovatelny prirodny material. Kozu uz vieme
vytvorit’ aj v laboratériu z vlaken kolagenu. [13]

V spojitosti modneho priemyslu a udrzatel'nosti
nas d’alej zaujimalo, ¢i respondenti vnimaju kombinaciu
tychto dvoch pojmov, a ¢i to ma nejaky vplyv na ich
nakupné spravanie

Graf 1: Spojitost udrzatelnosti s modnym priemyslom
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Zdroj: vlastné spracovanie
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Pri zahrani¢nych 100 opytanych az 60% z nich sa
tymto vyrokom riadi, zatial Co pri slovenskych
Studentoch sa tym riadi len 36% zo 100 opytanych. 42%
Studentov zo Slovenska s tymto vyrokom suhlasi, ale
neriadia sa tym a az 14% Studentov to nepovazuje za
dolezité. Pri zahrani¢nych s tymto vyrokom suhlasi 29%
Studentov, ale neriadi sa tym a len pre 5% Studentov to
nie je dolezité a neriadia sa tym.

Nakolko jednym zo spominanych trendov
udrzatel'nej spotreby v oblasti moédy je koncept
kapsulového Satnika, do prieskumu bola zaradend aj
otazka tykajuca sa tejto problematiky. 20% slovenskych
a25% zahrani¢nych respondentov uvadza, ze tento
koncept pozna a riadi sa nim, 24% slovenskyc a 16%
zahrani¢nych respondentov ho pozna, ale neriadi sa nim
a 56% slovenskych a 59% zahraniénych respondentov
sa Stymto pojmom zatial nestretlo. Tu mozno
pozorovat  vysSiu  informovanost  slovenskych
spotrebitel'ov o danej problematike.

Na zaklade teoretickych vychodisk tykajtcich sa
udrzatel'nej (zelenej) spotreby mozno konstatovat, ze
zeleného spotrebitel'a mozno rozoznat aj na zaklade
toho, ako si odnasa svoj nakup z obchodu. Na zéaklade
prieskumu, v ktorom boli porovnavani slovenski a
zahrani¢ni respondenti mozno konStatovat, Zze
respondenti nepochadzajuci zo Slovenska viac inklinuju
ku siefovym vreckam a takmer nikdy si nektipia alebo
neprinest plastovi tasSku. Takychto zahrani¢nych
Studentov, ktori uprednostiiuju sietové vrecka bolo zo
100 opytanych az 22% oproti 16% tych slovenskych a
tych ktory si nekupuju plastovi tasku je az nadpolovicna
vacSina zo zahraniCia oproti 36% slovenskych
Studentov, ktori si ju nikdy nekupia.

Graf 2: Sposob pre odnesenie nakupu z obchodu
(slovenski studenti)
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Graf 3: Sposob pre odnesenie nakupu z obchodu
(zahranicni Studenti)f
(adaje su uvedené v %)
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ZAVER

Mobdny priemysel je vstcasnosti rychlo
rastacim odvetvim. Coraz vysie poziadavky sa kladii na
tzv. ,fast fashion®. Tento typ produkcie obleCenia ma
vyrazny negativny dopad na environmentalne
prostredie. Mnohé znacky sa snazia uberat smerom
inovativnych sposobov znizovania mnozstva odpadov,
zlepSenia moznosti recyklovania ¢i  zvySovanim
povedomia o tzv. upcyklacii. Ide o proces, pri ktorom
dochadza k premienaniu odpadovych materidlov C¢i
nepotrebnych produktov na nové materialy a produkty
lepSej kvality. Avsak aby sme mohli moédny priemysel
povazovat za udrzatelny, musia spolupracovat obe
zakladné skupiny, vyrobcovia aj spotrebitelia. Jednou
z moznosti, ako dosiahnut’ zniZenie negativneho dopadu
textilnej produkcie na zivotné prostredie, je efektivny
klesajuci trend dopytu zékaznika, ¢im sa automaticky
dosiahne pokles predaja modneho priemyslu. [14]
Hlavnym cielom c¢lanku bolo zosuladit' teoretické
vedomosti 0 inovaciach, vyuzitelnych v mddnom
priemysle v zmysle udrzatelnosti kvality Zivotného
prostredia. Clanok bol viak zamerany aj na data, ziskané
elektronickym dopytovacim dotaznikom od
respondentov z generacie Z. Na zaklade prieskumu je
mozné skonstatovat’, ze doposial vidime markantné
rozdiely medzi respondentmi zo zahraniia a zo
Slovenska. Porovnanie ukazalo, 2ze zahrani¢ni
respondenti st votizke udrzatelného mddneho
priemyslu uvedomeli viac ako respondenti zo
Slovenska, pricom taktiez maju zvySené¢ povedomie
0 moznosti stat’ sa tzv. zelenym spotrebitelom.
Inovativne  metody  recyklovania,  upcyklacie,
opdtovného pouzivania ¢i repasovania odevov a textilii
st vSak kratkodobym prinosom. Skuto¢ny pozitivny
dopad by mohlo mat vytvorenie novych cyklickych
obchodnych modelov, ktoré uz v pociatoénom koncepte
zohl'adiiuju celkovy Zivotny cyklus odevu a samotného
dizajnu. Ak chceme maximalizovat’ hodnotu kazdého
kusku, je nutné mu dopriat’ viacero $anci na zivot [14].
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BUSINESS MODEL OF A RETAIL UNIT BASED ON THE ASSORTMENT
POLICY OF A SELECTED FOOD RETAIL NETWORK IN THE ERA OF
DIGITALIZATION

Roébert Rehak?

Abstract: The article contains business model of a retail unit based on the assortment policy of a selected food retail network in the
era of digitalization. The paper included assortment policy for a specific retail chain is elaborated and summarized. A
separate part is the evaluation of the assortment from Slovak suppliers to the given chain. The article also contains
information about current trends in marketing in relation to digitization in retail chains.

Keywords: business model, digitalization, assortment, food retail, marketing

1 INTRODUCTION

In today's global environment, marketing is
constantly changing and developing. This fact brings
many opportunities for retail chains to use new
marketing trends and technologies, with the help of
which they can get closer to the demands of their and
potential customers and thereby create a better position
on the market. The current pandemic situation also
affects marketing in retail chains, especially in the area
of production and sales. Retail marketers must
implement various measures, procedures and changes,
either by expanding the product portfolio or overall
transformation, and also apply new marketing strategies
when communicating with customers. It would be naive
to think that proven marketing strategies will work as
reliably as they did before the pandemic. Many retail
companies implement their marketing strategies through
online marketing tools to bring new trends to the market.
Today, digital marketing is an increasingly used form of
selling and promoting products and services.

This article is output of project VEGA 1/0012/22
Innovative business models of retail unit formats based
on geomarketing data and their impact on the creation of
value proposition and food retail network in the era of
digitization.

2 NEW TRENDS IN MARKETING

According to (American Marketing Association,
2017) Marketing is an activity, a set of institutions and
processes for creating, communicating, delivering and
exchanging offers that have value for customers, clients,
partners and society as a whole".

Marketing, as defined by (P. Kotler et al. 2007), is a
social and managerial process through which
individuals and groups obtain what they need and want
through the creation and exchange of products and value
with others. Identifying consumer needs and wants is a
critical aspect of marketers' role. Marketing strategies
must be based on known consumer needs."

"Marketing is the effort to adapt organizations to
consensual markets in order to influence the behavior of
their audiences in their favor through an offer whose
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perceived value is consistently higher than that of the
competition" states (Lendrieve et al, 2006).

According to (P. Kotler and G. Armstrong, 2004),
"marketing is defined as a social and managerial process
through which individuals and groups satisfy their needs
and wishes in the process of production and exchange of
products or other values."

(O.C. Ferrell and W.M. Pride, 2006) define
marketing as "the process of creating, distributing,
promoting, and pricing goods, services, and ideas to
facilitate satisfying customer exchange relationships in
a dynamic environment."

(K.L. Keller, 2014) states that the term marketing
has two basic definitions, social and managerial.
Spolocenska defines marketing as "the process by which
individuals and groups obtain what they need and want,
and during which they create, offer, and freely exchange
products and services that have value." From a
managerial perspective, marketing is considered the art
of selling products. "

Marketing is generally referred to as the process of
planning and implementing activities that are designed
to meet the needs or wants of customers. Marketing pays
attention to product development, pricing, promotion
and distribution. It aims to create an exchange where the
customer gives up something (usually money) for a
product or service that they believe is of equal or greater
value. Although the term product directly refers to
tangible objects, it is quite common to use it to represent
the entire offering for consumers including services. The
goal of marketing is not only to entice people to try
products or services, but also to retain them as long-term
customers, writes (Aaron C.T. Smith and B. Stewart,
2015).

(P. Kaotler et al, 2016) present a simple five-stage
model of the marketing process. The first four stages
express that companies work to understand consumers,
create value for the customer and build strong
relationships with customers. Ultimately, companies
will benefit from creating superior customer value. By
creating value for consumers, they in turn gain value in
the form of sales, profits and a long-term equal
relationship with customers. This model consists of the
following stages:

1st level of understanding the needs and wishes of
customers and the market,
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2nd stage of designing a marketing strategy focused
on the customer,

3rd stage of creating a marketing program that will
bring extraordinary value,

4th stage of building profitable relationships and
creating pleasure for customers,

5th degree of capturing value from customers and
creating profits and quality.

With the advent of new technologies, marketing is
constantly changing and developing. There are always
new applications, various new tools and ways to get the
attention of customers. Marketers must also adapt to
new trends, through which they will perform a more
effective selection of the target market and provide
better values and communication to customers.
Marketers say that the customer's first experience with a
product should be positive, because the consumer
chooses products more carefully, needs more
information about products, is looking for the best offer
and price. That is why marketing must fulfill demanding
tasks and look for new forms of marketing
communication. The more the market saturated with
goods, the use of marketing technologies is more
important. The creative enthusiasm, ideas and thinking
of marketers is the basis of success. Among the new
trends in marketing, we primarily include digital
marketing, viral marketing, guerilla marketing.

Digital marketing is “a general term for the targeted,

measurable and interactive marketing of goods or
services using digital technologies to reach and convert
potential customers into customers and retain them. The
main objective is to promote brands, shape preferences
and promote sales through several digital marketing
techniques" (WSI, 2013).
Digital marketing is a form of marketing that reaches
consumers through digital channels while offering
products and services. The key goal of digital marketing
is the promotion of brands of products and services
mainly via the Internet and through other online
technologies such as computers, mobile phones, tablets
and other digital media and platforms. Digital marketing
can cover more traditional areas of marketing such as
direct marketing by providing the same method of
communicating with the audience but in a digital way.
Digital marketing has changed the way businesses and
other organizations communicate with their audiences.
Consumers now have access to a much greater selection
of entertainment, products, services and prices from a
variety of suppliers and a more convenient way to select
and purchase items. Organizations have the opportunity
to expand into new markets, offer new services, interact
with audiences in new ways, and compete on a more
equal footing than larger businesses. Business people
working in these organizations have the opportunity to
develop new skills and use these new tools to increase
the company's competitiveness. Therefore, digital
marketing should be one of the main focuses of the
overall marketing strategy in almost every business. The
basic types of digital marketing include (D. Chaffey and
F.E. Chadwick, 2019).
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Search engine optimization.
Content marketing.

Social media marketing.
Pay-per-click marketing.
Affiliate marketing.

Native advertising.
Marketing automation.
Email Marketing

N~ WDN PR

The author (M. Petrescu, 2014) defines viral
marketing as "an online and offline market of activities
carried out with the aim of influencing consumers by
transmitting commercial messages and content to other
consumers in their social network".

According to (M. Kaplan and M. Haenleian, 2011),
viral marketing is "an electronic method of
communication where some form of marketing message
regarding a company, brand, or product is transmitted in
an exponentially growing manner, often using a social
media application.”

Viral marketing offers consumers various incentives
to spread the word on their social networks. These
incentives usually come from the entertainment
potential of marketing messages, especially when it
comes to viral ads, but there can also be material and
financial incentives in the form of discounts, lottery
entries or other rewards. Viral marketing helps
businesses build a new customer base and improve
brand image at a very low cost through consumer-to-
consumer communication. It is based on the concept of
incentivizing commercial recipients of messages to
transmit messages to members of their network, thereby
creating the potential for exponential growth in message
dissemination capacity and efficiency (K. Libert and K.
Tynski, 2013).

Viral marketing involves online marketing strategies
and actions to identify consumers who will forward,
usually in their original form, a commercial message to
members of their social network to create large-scale
peer-to-peer viral diffusion. Viral marketing can take the
form or forms of various marketing tools and
techniques. Among the most well-known and widely
used forms of viral marketing is viral advertising, the
creation of advertisements that are creative, entertaining
or shocking enough to convince consumers. However,
we also analyze other tools, such as blogs, social media
posts, updates and newsletters (M. Petrescu and P.
Korgaonkar, 2011).

Guerilla marketing is a type of marketing, the main
goal of which is to use not only financial, but also
creative and intellectual resources. More attention is
paid to bold, modern ideas and encourages the
investment not of money, but of time, energy,
imagination and information. (K. Lun and R.
Yazdanifard, 2014) state that guerilla marketing is "the
activity of how, in an unconventional way, companies
can increase public awareness of a brand, product or
service at relatively low cost by creating a surprise and
diffusion effect." Although traditional and guerilla
marketing have many features in common, guerilla
marketing is much more advanced and adapted to the
changing market and technology of the time. It therefore
represents a creative and innovative marketing strategy
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for a product brand, where the customer gets a much
greater impression than in the case of traditional forms
of advertising. Guerrilla marketing strategies are mainly
aimed at small and medium-sized businesses that have a
small budget. The purpose of guerilla marketing is to tilt
a company's marketing efforts from as much as possible
to the most accurate target audience. The collection,
processing and use of information is one of the main
elements of guerrilla marketing, and as a result of the
development of this marketing method, knowledge and
communication with customers, information about them
is an important part of the whole set. Guerilla marketing
reaches the consumer at moments and places where his
advertising consciousness is not active, that is, when he
least expects it. (M. ISoraité, 2018) state the main
principles of guerrilla marketing:

1. measuring success by profits, not by sales,

2. instead of prioritizing new customers, it prefers to
increase the number and size of transactions from
existing customers and obtain referrals,

3. focus messages on small groups instead of mass
audiences,

4. focus on obtaining the consumer's consent to send
additional information,

5. skip campaign tracking effective frequency
instead of creating a new message.

Companies that apply guerilla marketing must
monitor competitors' marketing campaigns and stay in
touch with the latest trends. They must also be aware of
what is happening in the world and the situation in the
immediate vicinity, otherwise they could fall behind
their competition.

3 ANALYSIS OF THE ASSORTMENT
STRUCTURE OF LIDL

In this part, we focused on a detailed analysis of
Lidl's assortment structure in the area of social
responsibility. One of the main factors of Lidl's business
strategy is the use of its own private brands. It is thanks
to these private brands that the Lidl retail chain brings
its customers the best price-quality ratio on the market
for a long time. Currently, Lidl offers more than 200
private brands, which account for 80% of the total
assortment. As part of its business interest, Lidl brings
products with a positive impact on the environment and
constantly increases the volume of products with
sustainable certification. At the same time, Lidl also
focuses on pre-selection of products, which makes
shopping easier for customers and gives them the
opportunity to save. Lidl has approximately 2,000 such
products, which are represented in a permanent
assortment.

Food assortment Sustainable fishing and meat
products: the goal of the discount chain is to offer
customers only products that meet the conditions of
ecological responsibility and come from sustainable
sources. Since 2019, Lidl has included only MSC
certified raw materials for items such as: fresh fish,
deep-frozen fish, fish delicacies and canned fish in its
permanent assortment of private brands. Thus, the chain
does not include endangered species of fish and marine
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animals in its assortment. As part of the sale of fish meat
products, Lidl has become a member of the international
control program "Dolphin Safe,” which is aimed at
protecting dolphins and other marine animals. All
canned tuna products that are marked with the "Safe"
logo indicate that the chain participates in the protection
of dolphins, which are endangered by tuna fishing. It is
true for Lidl that it offers fish and other aquaculture
products exclusively from natural farms. With this, Lidl
wants to increase the consumption of fish and seafood
and increase customer interest. In order to maintain
transparency, the packaging of all private label fish
products must contain the following information:

* Slovak designation,

* Latin designation,

* hunting area,

* hunting method,

* country of origin (Lidl, 2021).

In the area of meat products, Lidl adheres to high
standards and contributes to the development of
conventional poultry farming. He therefore prefers high
quality products from ecological and sustainable
agriculture. An average of 30% of meat products for the
2019 business year came from Slovak suppliers. The
discount chain offers in its assortment two private
brands oriented towards meat products, namely: Dulano
and Pikok Pure.

Fresh fruits and vegetables: The basic principle of
the discount chain in maintaining the freshness of fruits
and vegetables is to ensure food safety. When it comes
to the freshness of these products, their storage and
logistics are also important. Together with its suppliers
and growers, Lidl launched a program aimed at
permanently reducing pesticides in the entire range of
fruit and vegetables. Based on this program, the discount
chain has determined its own limits for the freshness of
fruits and vegetables, which ensure the maximum
possible protection of consumers. We can see that the
determined limits of the active substance must not
exceed more than 33.3% of the maximum limit
determined by law. Due to the permitted maximum
limits, the sum of all active substances must not exceed
80%. The number of detected substances in one product
can be no more than 5, and the percentage content of one
active substance residue cannot exceed 100%.

Certified cocoa, coffee and tea: the company Lidl is
increasingly expanding its offer of private label products
with products that come from certified agricultural
production. To achieve sustainable production, the chain
cooperates with international organizations that ensure
certification such as: Fairtrade, Fairtrade Cocoa
Program, Rainforest Alliance, Bio and UTZ. When
growing these Fairtrade ingredients, Lidl supports small
farmers and ranchers by creating adaptation projects,
courses and training for them to provide them with
knowledge about better quality, more productive, more
sustainable cultivation and how to adapt to climate
change. This means that the raw materials they grow
must meet social, economic and ecological criteria
according to certification standards. Customers can find
such Fairtrade products in Lidl stores mainly under
private brands such as: Favorina, Getatelli and J.D.
Gross.
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The Fairtrade Cocoa program allows cocoa
producers to increase sales through new marketing
channels while respecting trade conditions. The
Fairtrade Cocoa label is displayed by the chain only on
the packaging of products with 100% cocoa content.
Lidl also supports the global UTZ program, with the
help of which the chain uses cocoa with UTZ
certification in its products of the private brands Fin
Carré and Mister Choc. The offer of the permanent
assortment includes special products that are intended
especially for consumers who have food intolerances,
allergies or are interested in healthy nutrition. The chain
has thus expanded its offer to include products with a
low lactose content, gluten-free products and vegan
products. A separate category consists of BIO products
originating from organic farming, that is, they do not
contain any preservatives or growth stimulants and no
chemicals were used in their cultivation.

Table no. 4 Number of Lidl private label products with
certifications sustainability

Nazov Certifikacie  Year 2020 Year 2021
1 BIO 154 170
2 Fairtrade 164 191
3 FSC 37 48
4 Rainforest Alliance 5 13
5 uTZ 346 395
6 MSC 60 76

Assortment from Slovak suppliers: The retail chain
Lidl created the project "Make yourself known," the
goal of which is to find and establish cooperation with
Slovak local suppliers with whom they have not
previously cooperated. As part of the project, Lidl
approached members of the Food Chamber of Slovakia
and the Slovak Chamber of Agriculture and Food. The
discount chain also this project communicates through
its leaflet. When selecting offers from suppliers, Lidl has
a superimposed purchasing model in such a way that it
prefers a Slovak supplier to a foreign one. Following on
from these activities was also the introduction of Slovak
products in the themed weeks "Made in Slovakia." With
this offer, Lidl takes into account products typical of
Slovakia and supports mainly Slovak dairy farmers and
fruit and vegetable growers. Lidl applied these activities
across the board, so customers could buy Slovak
products in all stores. Over the last monitored period,
Lidl increased the share of Slovak products in its
turnover by 25%

Currently, the company Lidl has introduced a new
private brand "Slovenskd" to its product range. The
private brand Slovensko provides a wide range of high-
quality Slovak products, from vegetables, meat
products, dairy products to bakery products. With this
project, Lidl continues to support the Slovak food
industry and agriculture. . The private brand is easily
distinguished from other products and is visually
unified. For customers who prefer Slovak products, this
private brand will make it easier to choose when
shopping. As part of this project, the discount chain
cooperates with Slovak suppliers such as: Tatranska
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mliekaren and Zeleninarska druzstvo, whose products
are also found among the range of private brands.

We can see that the Kaufland retail chain is
characterized by the highest number of displayed Slovak
products. On average, Kaufland has 6,482 pieces of
Slovak products, which represents a year-on-year
increase of 574 exhibited Slovak products. Depending
on the width of the product range, the percentage of
Slovak products in the Kaufland chain makes up 40% of
the total number of products. In second place in the
number of 5179 pieces of Slovak products is Tesco.
However, it recorded a year-on-year decrease of 109
products, which is a 39% share of the total number of
exhibited products. The Billa retail chain has an average
of 2180 pieces of Slovak products, which is 79 pieces
less than in 2019. The percentage of Slovak products is
thus 40%. As we can see, the largest year-on-year
decrease in number, but also in percentage shares, was
achieved by the company Coop Jednota, which has 1281
pieces of Slovak products, which is 48% of the total
number of exhibited products. From the graph, we can
see that even though the Lidl retail chain has the least
number of Slovaks exposed as a percentage of products,
S0 every year it increases the share of products from
Slovak suppliers in its assortment. In 2020, Lidl had an
average of 1,252 pieces of exhibited Slovak products,
which is 111 more than in 2019. As a result of the
growing support of Slovak suppliers, the Lidl chain
increased the percentage of Slovak products by 4% year-
on-year, which makes up 24% of the total number of
exhibited products. Currently, the retail chain CBA has
the largest percentage of displayed Slovak products,
52%, which represents an average of 1,234 displayed
Slovak products.

We can see that the purchase price for Slovak
products from 2015 to 2021 is growing at an exponential
rate, increasing also the percentage difference between
individual business years. At the end of 2021, the value
of goods from Slovak suppliers reached an average of
266 million euros, which was a 15% increase compared
to 2018. The graph shows that the number of Slovak
suppliers who increase the value and share of their
products in Lidl's assortment is growing every year.

4 CONCLUSION

As a discount chain, Lidl continues to promote the
strategy of low prices and high quality. In the area of
social responsibility, this means that the chain wants to
offer its customers a wide range of high-quality products
that are fully certified and come from sustainable
sources with regard to a gentle approach to the
environment. As for the retail sector, Lidl is a relatively
strong player in the field of social responsibility
compared to its competitors on the Slovak market. As
part of social responsibility, the business chain focuses
on long-term activities and goals that connect to each
other and help achieve greater social changes. Lidl has
set the following goals in the area of assortment:

e Continuous expansion of the permanent
assortment and time-limited offers with
products with sustainability certification.
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e Reduction of salt and sugar content in private
label products by 20% by 2025.

e Increasing the share of the value of products
from Slovak suppliers by 20% by 2021.

Based on the data obtained by performing several
analyses, such as macro- and micro-environment
analyses, SWOT analyzes and analyzes of Lidl's
assortment structure, we tried to create individual
proposals for improvement and recommendations in the
area of its assortment, as one of the segments of social
responsibility in the marketing sector, which could help
eliminate risks and its weaknesses and also help the
company in promoting and selling its private label
products.  Subsequently, we proposed several
recommendations and suggestions for improvement.
Among the first recommendations that could improve
the sale and promotion of private label products with
sustainability certification is the inclusion of a food
assortment in the e-shop. We think that the introduction
of food into an online e-shop would represent an easier
and faster way for many consumers to purchase food,
and at the same time it would also attract a new group of
customers. As for its competition, we think it would be
a step forward, because the other retail chains in the
Slovak market, apart from the Tesco chain, only offer a
non-food assortment through online sales. However,
after communicating with the Lidl company, we came to
the conclusion that it would be a rather complex process
and the company does not yet plan to include the food
assortment in the e-shop, because it wants to continue to
expand the range of non-food products and thus bring
stable and functional products to our customers.
However, Lidl does not rule out such an alternative of
online food sales in the future. The second
recommendation we would suggest for Lidl is the
introduction of service counters with meat and dairy
products. In such a counter sale, the discount chain
would offer mainly meat products, fresh fish and fish
delicacies, a mixture of salads and dairy products,
especially cheeses. We think that with such a step, the
Lidl company could increase the promotion of products
and at the same time strengthen the interest of customers
in private label products from free range and sustainable
sources. By selling over the counter, the chain would at
the same time point out the freshness of the given
products and highlight their level of quality.

Another suggestion for improvement could also be
the introduction of an online blog on Lidl's website,
which would be focused on the product range in the area
of social responsibility. This means that the content of
the blog would consist of private label products mainly
oriented towards sustainability, about which detailed
information would be provided, such as product
composition, production process, price, supplier,
country of origin, quality level, source and sustainability
certification. These products would be divided into
different sections and sorted by category, so each
product would be specified separately. Basically, it
would be something like a Lidl kitchen blog. Customers
would thus be able to find out more detailed information
about private label products, and would also become
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familiar with the area of social responsibility, which
would allow Lidl to gain new customers and thus
increase sales of the given products. Regarding the
representation of Slovak products in Lidl, we can say
that the share of products from Slovak suppliers is very
low compared to the competition. However, Lidl is
gradually trying to solve this shortcoming. Currently,
the discount chain has introduced a new private brand
Slovenskd into its permanent assortment, under which
only products from Slovak suppliers are included. We
would not propose any changes in this area, as the
company has set long-term goals, with the help of which
they should increase the total share of Slovak products
up to 30%. Thanks to this, we evaluate this project as the
right step for the support of Slovak suppliers and Slovak
agriculture. We also have nothing to suggest in terms of
overall social responsibility, because the Lidl company
has its usual strategies and set goals, which it tries to
apply to the developing new trends.
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Abstract: Zdujem ludi o certifikované vyrobky, environmentdilne organizdcie a problematiku suvisiacu s ochranou Zivotného
prostredia predstavuje Siroko koncipovanu problematiku a zdroven je cCiernou skrinkou pre zeleny marketing. Prispevok
sa zaoberd analyzou zaujmu slovenskych spotrebitelov o certifikované vyrobky a environmentalne organizacie. Cielom je
na zaklade vysledkov realizovaného dotaznikového prieskumu sledovat’ a analyzovat zaujem o certifikované vyrobky a
environmentdalne organizdcie a poukdzat na vyznamné rozdiely z pohladu rodu, veku a bydliska respondentov na
environmentalne spravanie. Z vysledkov skumania je zname Ze dané environmentalne certifikaty registruju, no zdarover nie
vSetky poznaju. Najznamejsim je pre nich ekologicky certifikat Environmentalne vhodny produkt. Takto oznaceny produkt
v nich vzbudzuje dojem Setrnosti k Zivotnému prostrediu a garanciu vyssej kvality. Tieto produkty spotrebitelia registruju
najmd z webovych stranok a masmédii. Potvrdené boli rodoveé rozdiely v prejavovani zaujmu o environmentalne certifikdty
produktov a neboli potvrdené rozdiely v nakupnom rozhodovani spotrebitelov ohladom certifikovanych environmentalnych

produktov z hladiska bydliska.

Keywords: environmentalne oznacovanie produktov, spotrebitel'ské spravanie, certifikované vyrobky.

1 UVOD

Problémy zivotného prostredia si oraz aktualnejSou
témou tejto doby, najmi v suvislosti s priemyselnou
vyrobou. Kazda organizdcia ma na zivotné prostredie
ur¢ity dopad. Na svete existuje mnozstvo organizacii,
pre ktoré je ochrana zivotného prostredia hlavnym
cielom. Ide o environmentalne organizacie, kde patria
spolo¢nosti alebo obcianske zdruzenia, ktoré sa snazia
uverejiiovat’ spravy o zmenach v Zivotnom prostredi,
ktoré st neziaduce a wusiluyju sa im zabranit.
Environmentalne organizacie sa delia na miestne,
globalne, regionalne a narodné, respektive je mozné ich
chapat’ aj ako Statne alebo sukromné (Taylor 2014).

NajznamejSou environmentalnou organizaciou je
Greenpeace. Na Slovensku vykonava Greenpeace svoju
¢innost’ takmer 30 rokov. Greenpeace tvrdia, Ze na
dosahovanie svojich cielov vyuzivaji vyskumy,
diplomaciu a priame nenasilné akcie, aby upozornili na
problémy a nasli spdsob rieSenia spolu s kompetentnymi
osobami. Greenpeace vyuziva niekol’ko metdéd pri
vedeni réznych kampani, ktoré zahfiiaji politicky
lobbing, vedecké vyskumy, vzdeldvanie verejnosti a
priame  akcie. Verejnost vnima  Greenpeace
prostrednictvom ich réznych nenasilnych protestnych
akcii, ktoré sluzia ako upozornenie na poskodzovanie
zivotného prostredia. Okrem toho robia rézne vedecké
analyzy, pripomienkovanie zakonov a tiez spolupracuji
s roznymi inStiticiami a zabezpecuju informovanost
verejnosti. Od svojho vzniku na Slovensku sa venovali
témam ako energetika a problematika klimatickych
zmien, geneticky modifikované organizmy, toxické
latky, staré environmentalne zataze ¢i ochrana lesov
(Greenpeace 2021). Zelena farba v logu Greenpeace je
symbol prirody a znamend, ze Greenpeace pracuje pre
zachovanie prirody a snazi sa zabranit' tomu, aby bol
zni¢end. Kombinacia zelenej a bielej farby symbolizuje

106

nekoneénti lasku k zivotu, duchovnii prosperitu,
laskavost a zdravie (Jurnal Humanis 2022). Dalou
vyznamnou organizaciou je Priatelia Zeme. Je to
neziskové obcCianske zdruZenie, chraniace zivotné
prostredie, prirodu na Slovensku, aj v europskom
kontexte. Na Slovensku podsobia od roku 1996 a
zameriavaju sa na dve témy: minimalizaciu
znecistovania prostredia odpadmi a toxickymi latkami.
Okrajovo sa venuju aj podpore udrzatenych rieSeni
dalsich ekologickych problémov a ich ekonomickym a
socialnym suvislostiam. Pracuju na zastavovani ¢innosti
Skodlivych pre I'udi a prirodu, ale hlavne vytvaraji a
realizujil pozitivne udrzatené rieSenia v prospech
buducich generacii a ostatnych foriem Zivota. Priatelia
Zeme su nezavisli na akejkolvek vlade, strane,
politickych ¢i skupinovych zaujmoch (Priatelia Zeme
2021). K ich aktivitim patria informa¢né kampane,
odborné seminare, $kolenia, prednasky, pomoc obciam
a mestam v zniZovani mnozstva odpadov, pri rozvoji
triedeného zberu odpadov a ich zhodnocovani,
realizacia pilotnych projektov, ktoré prezentuju trvalo
udrzatel'né rieSenia (napr. triedenie, kompostovanie,
recyklacia, znizovanie mnozstva odpadov), pomoc
obCanom a samospravam dotknutym zdmermi, ktoré by
mohli znecistovat ich zivotné prostredie, vyskum,
monitoring, vypracovanie odbornych analyz a praca na
legislativnych zmenach (Ekoforum 2022). Organizacia
je clenom Friends of the Earth International (FoEI),
najvicsej federacie ekologickych organizacii na svete,
posobiacej v 71 krajinach. Vo svojom logu maju zeleny
kruhovy symbol, reprezentujici planétu Zem (Priatelia
Zeme 2021). Strom zivota je environmentalna,
mimovladna, dobrovolna a neziskova organizacia,
nezavisla na politickych subjektoch, registrovana ako
obcianske zdruzenie. Ma za sebou 40-ro¢nu histériu s
posobnostou na celom tUzemi Slovenskej republiky.
Pozornost’ venuje témam zameranym na osobnostny
rozvoj deti a mladeze, predovSetkym na rozvoj
tvorivosti, komunika¢nych a prezentaénych zrucnosti,
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talentu, Citatel'skej gramotnosti, kompetentného
zaobchadzania s médiami a kritického myslenia. Strom
zivota podporuje aj umelecké aktivity mladych T'udi,
aktivity podporujice zdravy zivotny Styl a aktivity
rozvijajuce inovacné, technické a badatel'ské zrucnosti,
ktoré mladi l'udia vyuziju pri uplatneni sa v d’alSom
zivote a spoloénosti. Pre Strom zivota je dolezité aj
formovanie zdravého narodného historického vedomia,
vychadzajuceho z vlastnej kultary a historie,
smerujuceho k tolerantnému spolunazivaniu vsetkych
kultar v integrovanej Eurdpe. Organizuju celoro¢né
programy pre Skoly, rodiny, ale aj Sirokil verejnost,
tréningy, workshopy, seminare, exkurzie, najmi v
oblasti environmentalnej vychovy, kultarneho dedi¢stva
a zdravého zivotného Stylu ako aj v oblasti
kvalitativneho zlepSovania vychovno-vzdelavacieho
procesu. Venuju sa aj edicnej Cinnosti ¢i praci s
dobrovolnikmi a komunitami. Logo organizicie je
tvorené stromom, ktory oznaCuje symbol ochrany
prirody (Strom Zivota 2021). DalSou vyznamnou
organizaciou na Slovensku je Lesoochranarske
zoskupenie VLK. Je to obcianske zdruZenie, ktoré
funguje od roku 1993 a jeho cielom je ochrana
zivotného prostredia. Medzi najznamejSie projekty
zdruzenia patri prvad sukromnd prirodnd rezervacia v
Strednej Eurdpe. VLK vlastni alebo spravuje viacero
prirodnych rezervacii na Slovensku. V ramci svojich
aktivit sa podielaji na ochrane lesov, obmedzovani
tazobnych aktivit, rozSirovani chranenych uzemi,
podpore ochrany dravcov. V logu zoskupenia sa
nachadza vlk, aj z toho dovodu, Zze svojimi aktivitami
dlhodobo bojuju za zlepsSenie situacie vlkov a pokles
poctu ulovenych vlkov (VLK 2022). World Wide Fund
for Nature (WWF) je medzinarodnd mimovladna
organizacia podporujuca ochranu, vyskum a obnovu
zivotného prostredia. Bola zalozena v roku 1961 a dnes
je najvicsou nezavislou ochranarskou organizaciou na
svete, s viac ako 5 miliénmi podporovatelov v celom
svete. Jej aktivity su realizované v takmer 100 krajinach
sveta, v ktorych podporuje viac ako 1300 ochranarskych
a environmentalnych projektov. Zadmerom WWF je
zastavit' degradaciu prirodného prostredia na Zemi a
vybudovat’ budacnost’, v ktorej l'udia budu Zit' v sulade
s prirodou, zachovat’ svetovi biodiverzitu, zabezpecit
udrzatelnost’ vyuZzivania obnovitelnych prirodnych
zdrojov a podporovat’ znizovanie zneCistenia a
nehospodarnej spotreby. Kancelarie WWF vykonavaju
ochranarske prace, ako su praktické terénne projekty,
vedecky vyskum, poradenstvo miestnym a narodnym
vladam v oblasti environmentalnej politiky, podpora
environmentalneho  vzdeldvania a  zvySovanie
povedomia o otdzkach zivotného prostredia. Logu
WWF dominuje panda velka ako symbol vSetkych
ohrozenych druhov, ktoré by boli zachované, ak by bolo
zachované ich prirodzené prostredie pre zivot (WWF
2022).

Organizacia, ktord je environmentalne zamerana, ma
primarnu ulohu pri svojich aktivitich dbat” na stav
zivotného prostredia s cielom zlepsit ho, znizovat
vyuzivanie vstupov z vycerpatelnych zdrojov,
obmedzit’ produkciu odpadu, podporovat recyklaciu,
minimalizovat’ potencidlne environmentalne rizika a
podobne (Gates 2021). Podla Ottmana (2011), firmy
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mozu stratit’ ich déveryhodnost’ tym, Ze uvedl produkty
a sluzby, ktoré nie su v sulade s environmentalnymi
zdsadami. Produkcia environmentdlnych produktov
enormne stupa. Jednym z hlavnych doévodov je, ze
krajiny prijimaji normy, ktoré sa podstatne zameriavaju
na znizenie $kodlivého dopadu na Zzivotné prostredie.
Popularita tychto vyrobkov rastie aj u spotrebitel’ov.
Weisstein, Asgari a Siew (2014) uvadzaji, ze
environmentalne spravanie spotrebitelov pri kuape
ekologicky SetrnejSich produktov nie je ovplyviiované
len ich snahou o zvySovanie ochrany zivotného
prostredia, ale aj inymi faktormi ako st cena
ekologickych produktov, ich kvalita, dostupnost ¢i
znatka. Za environmentalneho spotrebitela je
oznacovany spotrebitel’, ktory kladie doraz na ochranu
zivotného prostredia pri nakupovani produktov a pri
vSetkych aktivitdch suvisiacich so spotrebou tychto
produktov. Vo vSeobecnosti je kazdy spotrebitel’, ktory
sa sprava Setrne k zivotnému prostrediu povazovany za
environmentalneho spotrebitel'a (Shabani a kol. 2013).

Global Ecolabelling Network - GEN (2004)
charakterizuje environmentalne oznaCovanie tovarov,
tzv. ecolabelling, ako typ oznacovania tovarov, ktorého
poslanim je poskytovat' spotrebitelovi informacie o
relativnej  environmentalnej  kvalite  produktov.
Hlavnymi participantmi na ecolabellingu st vlada,
priemyselné a obchodné asociacie, maloobchodnici,
firmy a spotrebitelia. Prioritnym  cielom
environmentalneho oznacovania tovarov je
prostrednictvom poskytnutia presnych a overitelnych
informacii o environmentalnych aspektoch produktov
zvySovat’ dopyt a ponuku takychto vyrobkov a sluZieb.
Tieto produkty maju pomerne nizky dopad na Zivotné
prostredie, ¢im sa stimuluje potencial pre trhovo
orientované trvalé zlepSovanie zivotného prostredia. K
d’al$im cielom ecolabellingu patria: Ochrana zivotného
prostredia, ktora zahiia podporu efektivneho riadenia a

zabezpeCenie dostupnosti  obnoviteI'nych zdrojov,
podporu efektivneho vyuzivania neobnovitelnych
zdrojov,  ulahCovanie  recyklacie,  opitovného

pouzivania a znizZovania produkcie spotrebného odpadu
a pod.; Podpora environmentalne vhodnych inovacii -
trhovy stimul pre inovativne a progresivne podniky,
ktoré su schopné pontkanim produktov Setrnych k
zivotnému prostrediu  zaplnit medzeru na trhu ¢i
vytvorit  pozitivny imidz medzi spotrebite'mi;
Budovanie environmentalneho spotrebitel'ského
povedomia. Environmentalne oznacovanie pozitivne
vplyva na Troven environmentalneho povedomia
spotrebitel'ov, ked’ze poskytuje spol’ahlivé informacie o
environmentalnych vlastnostiach produktov, ale aj o
dosledkoch nakupnych rozhodnuti spotrebitelov. Ceska
informacna agentira Zzivotného prostredia CENIA
(2019) uvadza, zZe za environmentalne Setrné mézu byt’
oznacované len produkty alebo sluzby, ktoré st v
priebehu celého zivotného cyklu preukézatelne
SetrnejSie k zivotnému prostrediu, ale aj k l'udskému
zdraviu, avSak ich kvalita zostdva na vysokej Grovni.
Tieto produkty su Tahko rozpoznatelné vd'aka
environmentdlnemu symbolu, tzv. ekoznacke. Podla
zakona €. 469/2002 narodna environmentalna znacka je
znaCka, ktorou sa na zaklade overenia postupom
ustanovenym tymto zdkonom osvedCuje, Ze prislusny
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produkt spifia nadstandardné poziadavky z hladiska
ochrany zivotného prostredia oproti inym produktom z
tej istej skupiny produktov. Narodna environmentalna
znacka moze byt len produktu s vlastnostami, ktoré mu
umoziuju vo vyznamnej miere prispiet’ k zlepSeniu
zivotného prostredia v suvislosti s klIacovymi
environmentalnymi aspektmi pocas celého Zivotného
cyklu produktu.

K vyznamnym environmentalnym znackam patri
GOTS — Global Organic Textile Standart. V ich
vyrobkoch sa nenachadzaju ziadne zo Skodlivych latok.
Zaujimavostou je Ze ziskala certifikat, ktory je jednym
z najtazSie  ziskatelnych certifikdtov. Tymto
certifikdtom sa produkt stava prisne sledovany pocas
celej vyrobnej fazy produktu. Dalfou vyznamnou
ekoznackou je Environmentalne vhodny produkt. Téato
znacka sa ziskava, ak vyrobca dodrziava isté kritéria,
napriklad vplyv produktov na zlepSenie zivotného
prostredia. Ulohou je minimalizovat’ negativne dopady
vyroby a spotreby na zivotné prostredie, klimu a
zdravie. Eur6épska Unia ma tiez ekoznatku na
oznacovanie ekologickych produktov. Na udelenie tohto
certifikatu je potrebné, aby boli vyrobky overené
oficidlnym  eurdpskym  predpisom ekologického
pol'nohospodarstva. Tento certifikat moze ziskat’ kazdy,
kto je pracovnikom v obore potravinarskeho priemyslu,
bud’ sa priamo venuje pol'nohospodarstvu alebo dovozu
¢i vyrobe potravin. Na Slovensku je vyuzivand znacka
kvality ISK. Touto znackou sa jednoznacne odliSuju
slovenské potraviny od zahrani¢nych, ¢im sa podporuje
Slovenska domaca produkcia potravin. Znatka sa
udeluje iba produktom ktoré spliaju nadstandardné
kvalitativne parametre. Produkty ako kava, banany, Caj
¢i bavlna ¢asto oznacuji znackou Fair Trade. Farmari,
ktori tieto plodiny pestujt, dbaji na zivotné prostredie,
a na zaklade toho dostavaji adekvatne zaplatené, preto
su plodiny predavané za vysSie ceny. Vyznamnym
certifikatom je aj certifikat Forest Stewardship council,
ktory sa udeluje bud’ lesnému podniku po kontrole
podmienok, alebo spracovatel'skému retazcu, teda
firme, ktord pouziva drevo od lesného podniku s
certifikatom (Mobake 2022).

Ciel'om a pridanou hodnotou prispevku je analyza
zaujmu slovenskych spotrebitelov o certifikované
vyrobky a environmentalne organizacie a poukazanie na
vyznamné rozdiely. Prave ich poznanie je podla autorov
kI"i¢ovou podmienkou pre zelené spravanie. Z tohto
pohladu sa javi diferenciacia spotrebitel'skych
preferencii tykajucich sa veku, miesta bydliska a
pohlavia, ako jedna najvdcsich premennych, ktoré
dopliaju atributy zelenych slovenskych konzumentov.

2 VYSKUMNA METODA

Podkladom pre spracovanie teoretickych vychodisk
boli vedecké databdzy, medzinarodné zurnaly a
internetové portaly. Zdrojom primarnych dat pre
realizované analyzy bol dotaznikovy prieskum
vytvoreny pomocou Google formulara. Dotaznikovy
prieskum bol realizovany na vyskumnej vzorke 125
respondentov. Pouzité boli otazky s moznostou jednej
odpovede (Likertova Skala: 1-urCite ano, 5-urcite nie)

108

alebo s moznostou vyberu viacerych odpovedi.
Nasledne boli vysledky spracované prostrednictvom
popisnej Statistiky a frekvenénych grafov. Stanovené
hypotézy boli testované pomocou Statistického
programu IBM SPSS Statistics 26.

Zo 125 respondentov sa prieskumu zucastnilo 76
zien a 49 muzov, Co v percentualnom vyjadreni
predstavuje 61% zien a 39% muzov Najviac odpovedi
bolo od respondentov vo veku 26 az 45 rokov. Vécsia
Cast’ respondentov pochddza z vidieka, konkrétne 66
obyvatelov, teda 52,8 %. Z mesta je 59 obyvatel'ov, ¢o
v percentach ¢ini 47,2% .

3 VYSLEDKY VYSKUMU

Respondenti dostali otazku, ktoré environmentalne
certifikdty na produktoch respondenti poznaju, kde
mohli vybrat’ viacero moznosti (Obrazok 1).

54
30
0

27
€ Ty, 3
OAOHENS E
i FHE 5 FSC
Rl i b‘ \ . FAIRTRADE iscor

Obrazok 1. Graficke zndzornenie odpovedi na otazku:
Ktory ekologicky certifikat na produkte poznate?
(Zdroj: viastné spracovanie)

Certifikat environmentalne vhodny produkt poznalo
najviac respondentov, ¢o znaci 71 respondentov, v
percentach 56,8%. Druhym najznamej$im medzi
respondentmi bol certifikdt znaCka kvality ISK,
poznanie tejto znacky oznacilo 54 respondentov, teda
43,2%. Tretou v poradi poznani certifikatov, bolo logo
Ekologického pol'nohospodarstva v Eurdpe tato
moznost oznalilo 38 respondentov, ¢o znaci 30,4%.
Certifikat Forest Stewardship Council pozna 36
respondetov, v percentudlnych hodnotich 28,8%.
Certifikat Global organic textile standard oznacilo 30
respondentov, teda 24% opytanych. Najmenej
poznanym certifikitom medzi respondentmi bol
certifikat Fair trade, tGto moznost oznacilo 27
respondentov, ¢o znaci 21,6%.

Dalsou otazkou sa skumalo, & sa respondenti
zaujimaji aj o vyznam danych ekologickych
certifikatov (Obrazok 2). Z grafu mdézeme vidiet, Ze
najviac respondentov oznacilo odpoved’ ,Neviem
posudit™. Tato moznost’ oznacilo 44 respondentov, teda
35,2%. Moznost ,,Skor ano** oznacilo 42 respondentov,
¢o znaci 33,6%. Tretou najcastejSou odpoved’ou bola
moznost’ ,,Skor nie“, oznacilo ju 24 respondentov, teda
19,2%. Moznost ,Urcite 4ano“ oznailo 12

ano
respondentov, teda 9,6%. Najmenej oznacenou
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moznost'ou bola odpoved’ ,,Urcite nie, ktort oznacili 3

respondenti, teda 2,4%.
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Obrdazok 2. Grafickeé znazornenie odpovedi na otdzku:
Zaujimate sa aj o vyznam daného ekologického
certifikatu na produkte?

(Zdroj: viastné spracovanie)

Dalej sme zistovali, & nakupné rozhodnutia
respondentov  ovplyviiuje  oznalenie  produktu
ekologickym certifikatom, resp. znackou (Obrazok 3).
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Obrazok 3. Grafickeé znazornenie odpovedi na otazku:
Ovplyviuje Vase nakupné rozhodnutie oznacenie
produktu ekologickym certifikdatom, resp. znackou?
(Zdroj: vlastné spracovanie)

AZ 46 respondentov oznacilo odpoved ,Neviem
posudit™, ¢o zna¢i 36,8%. Moznost ,UrCite nie*
oznacilo 28 respondentov, percentudlne 22,4%.
Odpoved’ ,,Skér ano“ oznacilo 24 respondentov, Co
zna¢i 19,2%. Moznost ,,Urlite ano“ oznacilo 19
respondentov, teda 15,2%. Odpoved’ ,Urcite nie*
oznacilo 8 respondentov, percentualne 6,4%.

Zistovali sme aj to, odkial’ respondenti ziskavaji
informdcie o environmentdlnych produktoch a
certifikatoch (Obrazok 4).

Z celkového poctu 125 respondentov, 52 opytanych
oznacilo ze ich zdrojom informacii st webové stranky,
percentualne to je 41,6%. 50 respondentov ziskava
informacie z masmédii, ¢o zna¢i 40%. Informacie o
environmentalnych produktoch a certifikatov zo
socidlnych sieti ziskava 19 respondentov, ¢o znaci
15,2%. Poznatky z odbornej literatury ziskavaju 4
respondenti, v percentudlnom vyjadreni 3,2%.
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Obrdzok 4. Grafické zndzornenie odpovedi na otazku:
Odkial ziskavate informadcie o environmentalnych
produktoch a certifikatoch?

(Zdroj: vlastné spracovanie)

DalSia otazka bola zamerand na to, ktoré
environmentalne organizacie respondenti poznaju
(Obrazok 5).
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Obrazok 5. Grafickeé zndzornenie odpovedi na otazku:
Ktoré environmentalne organizacie poznate?
(Zdroj: viastné spracovanie)

Pri tejto otazke si respondenti mohli vybrat’ viacero
z moznosti. Najviac poznanou organizaciou bola
organizacia Priatelia Zeme, tu oznadilo az 66 opytanych,
¢o zna¢i 52,8%. Organizaciu Greenpeace pozna 62
respondentov, teda 49,6%. Organizaciu Vlk oznacilo 46
respondentov, percentudlne 36,8%. Organizaciu WWF
oznacilo 39 opytanych, teda 31,2%. Najmenej poznanou
organizaciou bola organizacia Strom zivota, tdto
moznost’ oznacilo 36 respondentov, percentualne 28,8%
z opytanych.

Skumali sa sme aj to, ¢i sa respondenti o dané
environmentalne organizacie aj detailnejSie zaujimaju
(Obrazok 6).

Najviac respondentov oznacilo odpoved’ skor ano, v
pocte 47 respondentov, percentudlne 37,6%. Odpoved
neviem posudit oznacilo 38 respondentov, €o znaci
30,4%. Moznost’ skor nie oznacilo 19 respondentov, ¢o
znaci 15,2%. Odpoved urcite &no oznacilo 13
respondentov, percentualne 10,4%. Odpoved’ urcite nie
oznacilo 8 respondentov, ¢o znaci 6,4%.
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Obrdzok 6. Graficke zndzornenie odpovedi na otdzku:
Zaujimate sa podrobnejsie o dané environmentdlne
organizacie?

(Zdroj: vilastné spracovanie)

Stanovili sme si nasledujtice dve vyskumné otazky a
nasledne z toho vyplyvajice dve vyskumné hypotézy.

RQI1: Existuji Statisticky vyznamné rozdiely v
zaujme spotrebitelov o certifikované produkty z
hl'adiska rodu?

RHI1: Predpokladame, ze existuju Statisticky
vyznamné rozdiely v zaujme spotrebitelov o
certifikované produkty z hl'adiska rodu.

RQ2: Existuji Statisticky vyznamné rozdiely v
nakupnom rozhodovani ohladom certifikovanych
produktov z hl'adiska bydliska?

RH2: Predpokladame, zZe existuju Statisticky
vyznamné Vv nakupnom rozhodovani ohladom
certifikovanych produktov z hl'adiska bydliska.

Premenné boli najprv overené testom normality dat
(Shapiro-Wilk W test). V tomto teste je hypotéza HO
zamietnutd, ak je p-hodnota p menSia ako hladina
vyznamnosti 0.05. V tom pripade premennd nema
normalne rozdelenie, a preto je vhodné pouzit
neparametricky test. Vysledky testovania normality
ukazali, Ze v naSom pripade je p < 0.05, a teda skiimané
premenné nemaju normalne rozdelenie. Preto pouzijeme
neparametricky Mann-Whitney U test.

Testovanie RH1

HO: Neexistuju Statisticky vyznamné rozdiely v
zaujme spotrebitelov o certifikované produkty z
hladiska rodu.

HI: Existuju $tatisticky vyznamné rozdiely v zaujme
spotrebitel'ov o certifikované produkty z hl'adiska rodu.

Tabulka 1. Vysledky Mann-Whitney U testu (rodové
rozdiely)
Mann-Whitney U test Mean
p-value 0.003 Male Female
p-value <0.05 3.31 2.61
HO zamietame, teda existuju Statisticky vyznamné
rozdiely v zaujme spotrebitelov o certifikované
produkty z hl'adiska rodu.
(Zdroj: viastné spracovanie pouZitim IBM SPSS
Statistics 26)

Na zéklade vysledkov Mann-Whitney U testu
(Tabul’ka 1) je mozné konstatovat, ze medzi muzmi a
zenami existuji vyznamné rozdiely v zaujme o

certifikované produkty. Na zaklade priemernych hodnot
je mozné tvrdit, Ze zeny prejavuju vysSi zaujem o
certifikované produkty. Tymto testom sme dokazali
zodpovedat’ prva vyskumnu otazku.

Testovanie RH2

HO: Neexistuju Statisticky vyznamné rozdiely v
nakupnom rozhodovani ohladom certifikovanych
vyrobkov z hl'adiska bydliska.

H1: Existuju Statisticky vyznamné rozdiely v
nakupnom rozhodovani ohladom certifikovanych
vyrobkov z hl'adiska bydliska.

Tabulka 2. Vysledky Mann-Whitney U testu (rozdiely
v mieste bydliska)
Mann-Whitney U test Mean
p-value 0.370 Male Female
p-value > 0.05 3.12 2.93
HO nezamietame, teda neexistuju Statisticky
vyznamné rozdiely v nakupnom rozhodovani
ohl'adom  certifikovanych  vyrobkov  medzi
spotrebiteI'mi z mesta a z vidieka.
(Zdroj: viastné spracovanie pouzitim IBM SPSS
Statistics 26)

Na zéklade vysledkov Mann-Whitney U testu
(Tabulka 2) je mozné konstatovat, ze medzi
spotrebitel'mi zijiicimi v meste a spotrebitel'mi zijicimi
na vidieku neexistuju vyznamné rozdiely v nakupnych
rozhodnutiach ohl'adom certifikovanych vyrobkov.
Tymto testom sme dokazali zodpovedat druhu
vyskumnu otazku.

3 ZAVER

Slovenska republika sa rovnako ako mnohé d’alSie
krajiny Europskej tnie, ale aj celého sveta nevyhla
nasledkom spolocenskej a ekonomickej transformacie.
Vzajomna prepojenost’ medzi problematikou zivotného
prostredia a ekonomikou je pomerne vysoka.
Environmentalny pristup zaznamenal v poslednych
rokoch prechod pozornosti od vyrobnych zariadeni a
procesov vyroby ku finalnym vyrobkom a ich vplyvu na
zivotné prostredie, ako je napriklad ekologicka uc¢innost’
vyrobku, ekologicky dizajn, systém environmentalneho
manazérstva orientovany na produkty, environmentalne
oznacovanie a obehové hospodarstvo.

Ciel'om prispevku bola analyza zaujmu slovenskych
spotrebitel'ov o certifikované vyrobky a
environmentalne organizacie a poukdzanie na vyznamné
rozdiely. Zistili sme, Ze najviac respondentov pozna
certifikat Environmentalne vhodny produkt. Takmer
polovica respondentov sa detailnejSie zaujima o
certifikované produkty a uviedla, ze ich nakupné
rozhodnutie je ovplyvnené oznacenim produktu
ekologickym certifikatom, resp. znackou. Informacie o
ekologickych produktoch a certifikatoch spotrebitelia
najcastejSie ziskavaju z webovych stranok a masmédii.
Najviac poznanou environmentalnou organizaciou bola
organizacia Priatelia Zeme, nasledovana organizaciou
Greenpeace, pri¢om viac ako polovica respondentov sa
o tieto organizdcie detailnejSie zaujima. Testovanim
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hypotéz boli potvrdené rodové rozdiely v prejavovani
zdujmu o environmentdlne certifikity produktov a
neboli potvrdené rozdiely medzi obyvatel'mi z mesta a z
vidiecka v ich nakupnom rozhodovani ohladom
certifikovanych environmentalnych produktov.

Environmentalne povedomie nadobuda v dnesnej
dobe nesmierny vyznam a prejavuje sa vo viacerych
oblastiach nasho Zivota. Zaujem o certifikované
vyrobky a environmentdlne organizacie zo strany
spotrebitel’ov je réznorody s ohPadom na vek, vzdelanie,
miesto trvalého pobytu, ¢i pracovné zaradenie
spotrebitelov. Vyrobné podniky sa usiluju ukazat
spotrebitelom, Ze je aj v ich zdujme zachovanie
udrzate'ného rozvoja, a okrem iného vyzdvihuju aj
potrebu  oznaCovania environmentalne vhodnych
vyrobkov. Oznacovanie environmentalnych produktov
je jednym =z prostriedkov ako poukazat na
ekologickejSie produkty a poskytnit' tak verejnosti
moznost vyberu produktov Setrnej$ich k Zivotnému
prostrediu.
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DESIGN OF TECHNOLOGICAL PROCESSES - INFORMATION
PROCESSING

Vladimir Rudy ! — Peter Malega >— Juraj Kova¢ 2

Abstract:

Information age manufacturing begins with information age design. The design process for products and the processes by

which they are produced involve compiling and understanding the products’ requirements, converting the requirements
into engineering specifications, and producing plans that marshal the materials, equipment, and people needed to make
and deliver the products. To enable the designer to overcome challenges of today’s environment, the information age
integrated product and process design environment must help the designer to link product design and manufacturing to an
unprecedented extent with minimal use of physical prototypes or construction aids.

Keywords: technological process, design, information, knowledge, information processing

1 INTRODUCTION

A design engineer deals with the regularities of
production processes. Designing is generally focused on
innovative  production  projects and  structural
transformations. The technological processes of
material and semi-finished product processing in
mechanical engineering can be classified into basic
types.

Detailed development of the technology of machine
parts production is based on a technical and economic
analysis of possible production process variants,
ensuring the required quality of components, high
production and minimal cost. The design process is
divided into a number of partial processes, differing by
the level of design execution.

2 STAGES OF
PROCESS DESIGN

TECHNOLOGICAL

The technological process design is divided into
different content stages:

e  Structural and technological assessment of the
drawing of the manufactured component is
carried out. According to the production
method, the component material, the shape of
the surfaces, the dimensions, the precision
requirements, the surface layer condition, etc.
are analyzed. Changes in component design are
proposed to improve its technology.

e According to the general principles and the
specific conditions, the semi-finished product
of the component and the method of its
production is proposed.

e Methods of technological processing of
individual form elements of the component are
selected. The physical, kinematic, dynamic and
economic properties of the technological
methods and their relation to the component
element parameters are assessed. According to
the technical limits of the individual
technological methods, such methods are
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chosen for the elements of the components that
meet all the requirements. From these variants,
an optimal technological method is generally
chosen based on the machine time
minimization.

e Selected variants of the technological methods
are further evaluated in terms of the possibility
of simultaneous / parallel technological
processing. The overall synthesis of
technological methods for processing of the
entire component is focused on the maximum
concentration of operations to ensure minimum
machine time.

e  The operation structures are selected. Possible
ways of main and secondary time overlap is
taken into account as is its relation to
component parameters and to proposed
technological methods. The model of operation
structure for technological processing of the
component is created and the variant that best
suits the technical and economic conditions is
established.

e In the next technological process stage, the
sequence of operations and their detailed
design (selection of the machine, selection of
the assembly and clamping of the component,
selection of the clamping device and
determination of the sequence of sections and

operations) are established. In individual
sections, inter-operational additions, tools,
gauges, technological  conditions  are

determined, and standards of time consumption
are calculated.

e The resulting documentation is processed
according to established forms of suitable
production type and enterprise standards.

Technological procedure is usually developed by
checking the possible variant solutions and considering
the specific characteristics of production system in
which the technological process is expected to be carried
out. The technological process must ensure that:

e The functional requirements specified by the
specification, drawing documentation and
standards are met.
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e The components are produced with minimal
work involved and at minimal cost.

e The capacities of the means of production
deployed are used to the maximum extent.

e Work safety is maintained in course of the
technological process.

e Ecological aspects of
maintained.

production  are

Technological projects include also the stages related
to the preparation of production execution. These
include: technical-organizational  project design,
technical assignment of development of single-purpose
production facilities, design development of equipment,
production facilities layout, production of prototypes,

prototype tests, preparation and start of serial
production.
Each design work is focused on creating

comprehensive and complex ideas about the object of
design. Images are processed into information files.
Documentation on designed object is called a project
and its extent depends on the complexity of designed
object and its properties. In technical practice, the term
"project” usually means a design of a structure or a set
of structures and technological activity happening in
those structures.

Design system is important in investment
construction. Technological design begins with pre-
design  preparation. In  connection with the
modernization and refurbishment of production bases,
the methodology of technological design is transformed.
Project work is divided into three parts:

e  Preparatory stage.

e Solution and project processing.

e Execution.

In the preparatory stage, the project is registered and
subjected to evaluation. The projects are registered as a
construction,  modernization,  refurbishment  or
establishment of a production group, etc. The questions
of funding and legislative issues or strategic and tactical
aspects of envisaged work are clarified.

The technical specification of the project or work is
drafted to assess the feasibility of the project, to estimate
the costs, the demands on R & D, the demands on
suppliers and other services. In addition, a project task,
which defines the main task objectives and verifies
technical specification of the project, is elaborated.
Following is the processing of technical solution in
variants which take into account the project’s execution,
the possibility of using a known technique and the
necessity of cooperation between the engineering
research and development work. Finally, according to
chosen alternative of intention, the main tasks of
solution and its technical and economic specification are
outlined in the preparatory stage.

For the coordinated workflow in the project solution
and the processing stage, flowcharts are compiled. They
indicate critical paths and crucial solution nodes. Part of
the problems is solved in parallel so that the partial
results are evaluated at the specified time before
decision on the variant or alternative designs of
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technical solutions meeting the intention and task
parameters is taken. Work in this stage is generally
divided as follows:

1. Project task. During this stage, product data,
conceptual and structural designs of
technological, handling and control devices
with a general assembly of production and
management system are usually developed in
parallel. Simultaneously, new technological
methods and structures are verified.

2. Project task approval to ensure a final adoption
of the production concept, in which binding
technical and capacity parameters of
equipment and technologies (graph node point)
are established.

3. The initial production design includes the
technological and construction part, the
production execution budget, including the
investment construction. A time schedule for
construction is also worked out.

4. Approval of the initial design and adoption of
the procedure and conditions of the production
execution (graph node point).

5. Implementation design of a production cell or
group, i.e. execution of the task and subsequent
investment construction.

6. Preparation of premises for assembly of the
means of production (execution of construction
work, energy supply, preparation of workforce,
etc.).

Depending on the state of scientific and technological
progress in production facilities and technologies, stages
such as technological  development,  design
development, production and recovery of the equipment
are also included in the project solution and processing
stage. In the implementation stage, a flowchart of
coordinated procedure is created. This takes into
account the concurrence of assembly and verification
works and cooperation of the participating organizations
of directors: designer, contractor and suppliers.

Technological design also includes an alternative
keeping in mind that the given technology is designed
for the existing production systems. First, the
technological procedure or process to which new means
of production are constructed or developed, is created.

Production clusters are designed to be located in the
existing buildings, or the buildings for designed
technologies are planned. The second approach is
characteristic for new investment construction.Work on
the technological design is usually divided between the
technology user and the organization implementing the
project. The hierarchy of the project work and of its
division is presented in Tab. 1. According to accepted
approaches, work can be divided into two parts:
technological  preparation of production and
technological construction design, modernization or
refurbishment activity.
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Table 1. Project activity hierarchy

Technological  Hierarchical Main content
design level of of work
technological
process
Technological ~ Macro level of Dynamics of
and technological production
organizational processes program,
structures of specialization,
new cooperation,
productions concentration,
capacity relations
in space and time,
quality and
quantity of
production
technology, links
to information and
material flow,
control and
management
Technological Level of Changes in
and technological production
organizational processes programs,
structures of changes in
refurbishment equipment
and according to
modernization production
technology,
automation
New Level of partial Design of
technological technological operations,
equipment processes the structure of
projects the machine

system and its

technical and
economic
parameters

Rationalization
designs

Technological
operations and
sequences

Identification of
shortcomings in
technological
methods and
structures, draft
changes to the
structure of
operations,
procedures for

implementation of

project stages

3 INFORMATION AND KNOWLEDGE
APPLIED TO PRODUCTION DESIGN

Activities of designing a production can also be

characterized as activities focused on

information

processing and the use of the existing knowledge. The
principal methodological basis for effective work with
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information is outlined in the theory of information. The
general principles of the flow of obtaining, processing
and storing information, irrespective of their meaning,
represent the subject matter of the information theory.
Information theory displays the objects and phenomena
in a formalized form, for example in the form of a set of
digits and letters (alphabet). Such formalized sets are
referred to as data. The data obtained from the
information source are referred to as a message.
Information is also considered to be such messages that
reduce the uncertainty existing during the time until they
are obtained.

Other starting concepts in the theory of information
are signal and code. Signals are considered to be the
physical objects (optical, audio, electrical, etc.) that
carry out transmission of messages. The term code refers
to the way the information is displayed during its
recording, transmission and processing in the system,
the shape of relations between the elements of the
message and the signals that can be affixed thereto.

In solving information tasks, it is especially
important to quantify the amount of information
contained in a report. Generally, the number of N
messages that can be generated by variations of n
elements of a certain alphabet consisting of m elements
is:

N=m"

The quantitative amount of information | can be
expressed as the logarithm of the number of possible
combinations:

I=logN=nlogm

This principle expresses the exponential character of
the dependency of possible code combinations and
symbols in the input alphabet number and complies with
the general Boltzman law of entropy in the statistical
thermodynamic system:

Ht-=k log p

Where:  Ht is the thermodynamic entropy,
k - constant,
p - probability of a given system state.

In the theory of information, the degree of
indeterminacy (entropy) H there is a lot of information
pertaining to one element of the message (the alphabet
character). For the message containing m elements, the
following holds true:

Hi it 1
H=-) plogp, =) plog—
i=1 i=1 i
Where pi is the probability of the ; element.
The amount of information | is given by the change

(difference) between the uncertainty of the state before
o and after obtaining the information wi.
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H =ho +H1

The unit of information quantity is a bit that
expresses the amount of information obtained on the
state of the system with two possible states, while the
probability of both states is the same.

From the information processing viewpoint, in real
systems, and in particular in the management of
production processes, it is also necessary to take into
account the characteristics expressing the speed of
transmission of the information and its connection to the
transmission channels and other criteria.

Designers’ work with information is closely related
to the activity of solution finding combined with
designing the production. The flow of information
processed in space and time passes through the nodal
cooperation and resolvable points, and is directed by
complex system of linkages.

The information is transmitted by horizontal, vertical
and transverse flow. The vertical flow happens among
the elements of the hierarchical management structure
(executives, technologists, production operators, etc.).
Horizontal flow occurs between elements of one level
(technological sections, team workers, etc.). In terms of
external flow of information between enterprises, the
vertical flow is generally carried out within a single
sector, the horizontal flow inside the sectors and trade
unions.

The structure of information flow in time is similar.
Information transmitted horizontally at a given time
proceeds to several processing units, while vertically it
is processed in a sequence. Generally, cross-sectional
information  proceeds  horizontally,  specialized
information proceeds vertically.According to the
structure level, the information systems are divided into:

1. National information systems. The role of these
systems is to provide scientific and technical
information in particular to the governing
bodies of national economy. At the same time,
they are methodical bases for the construction
of all lower-level information systems and
provide information on interprofessional
issues.

2. Trade union information systems. The second
level of information structure consists of the
systems providing information from an
existing division as well as information that is
important for its development.

3. Specialized trade union information systems.
They specialize in topic-defined areas of the
respective division, which are representatives
of technical progress (e.g. robotization, CNC
machines and systems in engineering
production). Their role is to provide
information, in particular, on the development
of new products and the introduction of new
technologies.

4. Information systems of enterprises, institutes,
organizations, etc. They work with information
base linked to the specific conditions and tasks
of the respective organization.
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A direct and mediated flow of professional
information is recognized. In the direct flow, the
knowledge processed by an individual directly proceeds
to other creative workers who use this knowledge
(submitting  papers,  providing  documentation,
experimental results, experience). This form of
information exchange is often used in practice. Its
development and rationalization is based on the
improvement of human relationships and teamwork.

In the mediated flow, information is processed by
specialized information workers. Starting with primary
sources of information, information workers develop
secondary or tertiary information. The information
system and other category of information workers
ensure the distribution of information to solution-
seeking teams or to the designers involved. Distributed
information is without superfluous elements, enabling
rational processing and increased level of utilization. By
shifting the most complex and the most labor intensive
operations involving information to specialists, the
designers' working time can be dedicated to their
creative work. A mediated cycle of information
processing, using information and knowledge services,
may be considered a significant force of rationalization
of designers” work with information.

Innovation of information work requires switching
from one-way transmission of information to two-way
transmission. Two-way exchange of professional
information and knowledge not only increases the
amount of information provided to users, but also makes
it possible to improve the quality thereof through
feedback.

To improve the production preparation work, it is
necessary to enhance the information activity linked to
specialized professional information. The focus of the
information is shifted to technological data,
technological procedures, methodologies of solving
technological tasks and other information directly
related to the development of production procedures.

The biggest part of information processed in
technological preparation of production involves
technological processes, instructions, schemes, setup
procedures, preparation sketches, technological sheets,
lists and other materials that are the result of
technological design. Deficiencies in production
technological documentation may occur if:

e There are variations of the forms used. This
diversity —causes problems in  moving
production from one plant to another, in
utilizing experience from other plants, and in
introducing type and group technological
processes.

e Unpreparedness of the documentation for
machine processing, labor-intensive
performance, complexity with which it is
written and approved.

e Information disparities and redundancies.
Documentation often fails to meet system
requirements for clarity, minimal redundancy
and completeness.
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e Absence of succession between the different
forms of documentation and the ways of its
preparation.

Rationalization of the documentation is to ensure:

e That the costs of documentation processing are
reduced.

e That the interval of designing new production
processes shortened.

e That communication between documentation
users is improved.

e That there is a possibility of using computing
technique.

e That there is a possibility of information
centralization.

e That there is a possibility of using progressive
forms of production preparation.

e That the documentation is independent of the
specific conditions of its use.

e That there is a possibility of recording the
information on a storage medium.

e That there is a possibility of a progressive
method of reproduction and archiving.

e That the information is complete while its
volume is minimized.

As its methodological principle, the rational
technology  documentation  system  uses the
classification and coding of information. A consistent
division of objects into subsystems with the same
features is generally understood under classification.
The purpose of classification is to define classes of the
same structure for which separate methods of encoding,
writing, and processing of information should be found.

The basic role of classification is the orientation in a
large number of existing elements and relationships. A
suitable methodological classification tool can be the set
theory.

Let D be a set of components (elements, subsystems,
etc.) of the production process, and let any random
component of this set be uniquely described by the set
of characteristics pij:

Pij Pi

where Pi is the set of properties of the ; characteristic
feature.

The sets pi (i = 1,2, ..., n) are the range of structural,
technological, design, planning, organizational,
controlling and other properties according to which the
components of the set D are classified. If individual sets
Pi are expressed by element properties in the form:

P1={p11,P12, ...,P1m}
P2-{p21,p22, ...,P2m}
P n :(P nl,Pnz "'anm}

Then combinations of the P; set properties are
their Cartesian multiplication:
D=P1xP2X...XP n
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In this case, the subset D of the set D (D € D) is
characterized by a fully defined properties combination
of the sets P1,P2, ...,Pn ,

D €PIx P2x ... xPn

In this case, D includes all the components
grouped by the established manner according to all the
Pi properties.

The intersection of D set with the Pi subset is Di
subset including all the groups of components classified
according to the characteristic feature ;.

This way, the groups of components created at each
classification stage are expressed as follows:

D1= D (P1, - the intersection of the set D with the
subset P1 (the group of components created in the first
stage of classification),

D, = D (P1 xP2)= D1 {P>) - the intersection of the set
with the subset P2 (group of components created
according to further first stage classification).

{R)

The intersection of the set D with the last subset Py
(the group of components created according to the
penultimate grade classification).

The above-mentioned classification scheme
structure has a hierarchical form and is shown in Fig. 1.

The suggested theory shows that the information
giving rise to creation and functions of classical, and
especially automated and robotized, productions
requires a system of classifiers of these production
components and of the sets of technical and economic
information and knowledge associated therewith.

| Du:';m:l |- oot |

P Dy=DIPy )
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Dy [0!:' }_1 Dh!’ I Dy = I;. Dama =
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Figure 1. Information classification based on the set
theory

Classification systems of technological information
represent a tool for rationalization and automation of the
technological preparation of production. Unless the
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classification system represents material that is used at
various levels of the TgPP and in the production itself,
it has no justification. In this respect, it is important to
standardize classification systems to ensure their
broadest scope of application possible.

The classification of information processed in the
production preparation can be done in several respects.

Fig. 2 shows a general classification scheme for
information used in production design according to
content classes, source and user, according to the way
the information is recorded, transmitted and processed.

| Technical and economicinformation |

Content | | Sources and | The way of writing,
transmission and
Methadology of Design Graphicand verbal
roduction _ Alphanumeric
p Technological coded
processes )
Means of Project Audio-Visual
production Planning, Audio and visual
Production organizational Digital
processes Control
Human resources Registration
Figure 2. Information classification in production
design

This division of information is particularly important
in terms of creating integrated information systems
because this is how automatic information is processed.
Coding systems follow the classification. Technological
information can be encoded according to three
principles. Digital encoding allows accurate description
of different types of technological information.
However, multi-faceted digital codes cause coding
difficulties and increase the probability of error.

Alphabetical descriptive encoding is applied to
general information systems, especially when searching
and sorting information of a certain kind (e.g. keyword
systems). Technological information systems are
limited in their use.

Alphabetic-digital encoding combines the benefits of
both principles. The alphabetical section serves as an
identification, numerical section as a quantitative
expression of information. The creation of complex
automated systems of technological information can be
based on alphanumerical codes. In engineering practice,
mainly the structural and technological classes of
components, nodes and machines, technology process
classes, and other useable classes have been useful from
among the classification and coding systems.

Classification and encoding of technological
information depends on the method of automated
processing and on the types of information carriers.

5 CONCLUSION

The information processing is evaluated through the
amount of information produced per unit of time and the
cost of the information service. The use of computers for
recording, processing and distributing information
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substantially improves the efficiency of information
services.

Implemented innovation of information services
shows that this is one of the most effective ways of
improving the technological preparation of production.
The benefits are achieved in the area of production
preparation itself, where the proportion of the time
consumed and of the cost of information activity is
reduced, as well as in the production area, because better
information use improves the quality of production
process design.

Information in sufficient volume and of the quality
corresponding to the creativity needs of the staff
involved in the technological production preparation
provides information systems based on the advances
achieved in information technologies and systems.
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CLIMATE CHANGE ADAPTATION MEASURES IN CITIES - EXAMPLES
OF GOOD PRACTICE

Stanislava Strelcova ! — Michal Titko 2

Abstract: The environment around us is constantly changing. As a result of technical progress, society has ever greater demands for
energy, more and more waste and greenhouse gases are produced, industrial areas and cities are growing. In order to
prevent irreversible changes in the atmosphere, it is necessary for countries and cities themselves to take measures to
reduce emissions, as well as to reduce the negative consequences of a changing climate. The paper presents selected
adaptation measures that can be adopted in urbanized areas with the aim of increasing biodiversity, collecting rainwater,
lowering the temperature in the centers and, in overall, improving the living conditions of the inhabitants. Using examples,
it points out the fact that adaptation measures that have been adopted in the world are also used in the conditions of the

Slovak Republic.

Keywords: environment, climate change, measures, adaptation, revitalization.

1 INTRODUCTION

Climate change poses increasingly serious risks to
ecosystems, human health and the economy. It manifests
itself as a long-term change in temperature and weather
patterns, which until the beginning of the 19th century
had a natural character. However, with the invention and
introduction of steam power, electricity and gradually
other achievements of the modern age, human activities
are the main driving force of climate change [1].

The consequences of climate change are of different
frequency and intensity in different regions. A solution
that should prevent, or at least minimize, the risks and
negative consequences of climate change is a suitable
combination of measures aimed at reducing greenhouse
gas emissions (mitigation measures) with adaptation
measures. Adaptation measures represent a set of
possibilities for natural and socio-economic systems to
adapt to the ongoing or expected impacts of climate
change, with the aim of reducing possible negative
consequences and using the positive effects of climate
change [2].

Municipalities often have to make a decision
whether they will respond to climate risks only
afterwards as part of the recovery actions (after
a disaster), or whether they will take preventive
measures to reduce the likelihood of negative
phenomena occurring in their territory, or at least reduce
their effect (before a disaster).

In the paper, the authors present a selection from the
portfolio of adaptation measures that are used on almost
all continents. The aim of the paper is to point out that
despite the fact that in Slovakia the topic of climate
change and environmental protection has only been
emphasized in recent decade, Slovak cities have already
been inspired by foreign good practice and are applying
adaptation measures when arranging public spaces. For
that purpose the example of the city of Zilina was used.
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2 POSSIBILITIES OF CITIES IN
ADDRESSING CLIMATE CHANGE

Climatic conditions in cities have certain specifics
compared to extravillas, which are associated with the
thermal conductivity of the materials used, as well as the
color treatment of surfaces and buildings. Therefore, if
cities want to adapt to climet change, they should,
according to Lapin [3], focus on:

e adjustment of color, shape, surface, material and
technological solutions of buildings,

e optimal combination of lawns, city parks and other
residential vegetation with stone, concrete and
asphalt surfaces.

Téth in [4] sees water areas integrated into landscape
architecture as the most important functional factor for
cooling cities.

Another specific feature of cities lies in the density of
built-up areas. The opinions and solutions of experts
differ greatly. Landscape architects, e.g. on the website
istavebnictvo.sk, they recommend the construction of
high-rise buildings. They see the benefit of saving space,
which can then be wused for green planting.
Climatologists, e.g. Steiner in [4], point to the negative
impact of high-rise buildings on air flow, and thus the
warming of built-up areas.

In the next part of the article, examples of good
practice from Slovakia and the world will be presented.

2.1 MEASURES ADOPTED IN THE WORLD

It is possible to find a large number of good practice
examples in the field of adaptation measures adopted by
cities. The authors selected only a small fraction of
them. The common attribute of these measures is water.

The main effort of landscape architects is to retain as
much water as possible in city centers. Considering the
density of the built-up area, this is a big challenge.
However, in almost every city there is an abandoned



ESPM 2022

unused area that can be revitalized. A good example is
Parc Clichy-Batignolles in Paris, which was created on
the site of a former freight railway station. Trails were
built on the original rails and the energy needed to run
the park is obtained from wind farms and solar panels.
A reservoir was built in the park to collect rainwater and
the plants planted in this park require little maintenance
[5]. A similar project is also being created in Vienna, for
example, by transformation the Nordbahnhof area into
a park [6].

Figure 1. Parc Clichy-Batignolles in Paris
Source: Martin Argyroglo Photographe

Another option is to use the features of the landscape
and connect them with the urbanized area. Although
such connections exist in the urban areas, they are not
properly maintained and therefore decay. A good
example is the revitalization of the Avon River flowing
through Chistchurch in New Zealand. The river is now
the source of many recreational activities such as
boating and at the same time sustains the city's diverse
plant and animal life. The river flows through the
university campus, where pollution-resistant plants have
been planted and all rainwater from roofs and sidewalks
has been channeled into this river [4], [8].

Figure 2. Avon River
Source: Christchurchnz.info

An increasingly common solution is the use of green
roofs or walls. There is a whole range of such examples.
Due to the scope of the article, we present at least two.

The California Academy of Sciences in San
Francisco is a research institution and natural history
museum. Its roof with an area of 2.5 hectares resembles
rolling hills. The roof is covered with plants whose roots
intertwine and create excellent thermal insulation. In
addition, the plants capture rainwater and create a
habitat for birds, bees and butterflies [9].

Figure 3. Living Roof
Source: California Academy of Science

,Living buildings* based on thermal stabilization are
also being built in the Czech Republic. An example is
the LIKO_VO Hall in Slavkov near Brno. The green
walls and roofs of this hall are simultaneously a root
wastewater treatment plant. The water is then used to
irrigate the surrounding greenery.

Figure 4. LIKO-VO - the first living hall
Source: Liko-Stezka

The hall is part of the 21st century industrial
complex. The hall uses the most modern technology,
which respects the connection between man and nature
[10].

2.2 MEASURES ADOPTED IN SLOVAKIA

Adaptation measures adopted in Slovakia are
significantly inspired by foreign ones. The authors
focused primarily on the adaptation measures applied
and designed in the city of Zilina and its surroundings.
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Zilina is located in the northwest of Slovakia. Its
climatic character is influenced by the fact that it is
located at the confluence of three rivers. A waterwork is
built on both sides of the largest of them (Vah). The city
is an important transport hub, and at the end of the 20th
century several industrial parks linked to the automobile
industry were built in its vicinity.

At the beginning of the 20th century, the city
management came up with an ambitious plan to connect
the city center with a recreation zone, which would be
created by the river Vah and would be accessible to
pedestrians and cyclists. However, the railway station
was an obstacle. Experts from the field of architecture
suggested to make an underground railway hub and
revitalization of the area into apark (undersurface
proposal). Figure 5 shows one of the revitalization
proposals.

Figure 5. Proposal for revitalization of the Zilina
railway hub
Source: Dusan Vostendak

The central white area in the figure 5 covers the
railway tracks, which was proposed to be at a depth of
eight meters under ground (the red area shows the exit
of the railway tracks to the surface). The yellow line
indicates the pedestrian connection of the city center
with the railway station and the recreation area on the
right bank of the Vah River. According to the mayor of
the city Igor Choma (at the time), the undersurface
proposal was about 60% more expensive than the
surface version and therefore it was not implemented
[12].

The city of Zilina and its suburbs implement
financially less demanding projects aimed at adapting to
climate change. A good example is e.g. creation of St.
Juraj Park in the Trnové district (Figure 6).

The park is bordered by a local stream with a natural
meander flowing through a wetland that was not
accessible until now. The original natural vegetation of
the wetland was preserved and a wooden walkway was
built across it. The park acts on the surroundings as a
significant  ecostabilizing  element, accumulates
rainwater and increases biodiversity in the surroundings
[13].
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Figure 6. St. Juraj Park, Zilina-Trnové
Source: Autor

Another example of good practice from the city of
Zilina is the construction of family houses in the Velky
diel, which was designated as a University Town in
2006 (Figure 7). It is located in the peripheral part of the
panel housing estate and is adjacent to the city forest
park and the campus of the University of Zilina. The
two-story terraced family houses provide the feeling of
living in connection with nature. This feeling is achieved
by connecting the building to the terrain and the
surrounding landscape, as well as by covering the roofs
with extensive greenery in a thickness of 30-40 cm [15].

Figure 7. University Town of Zilina
Source: Jozef Cernava

These are just a few of the many activities carried out
in the city of Zilina as part of climate change adaptation
measures.

There is alot of possiblities how to improve the
environmental conditions in the cities. A good example
is also the reconstruction of non-functional
infrastructure as disused railway lines into cycle paths.
In Slovakia, we can find several locations where such a
change was implemented, for example in Kysuce or
Zahorie. It is advisable to look for inspiration abroad, in
Europe, North America or Australia, where many
adaptation measures are already implemented.
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3 CONCLUSION

The adverse consequences of climate change, such
as extreme temperatures and heat waves, torrential rains,
or periods of drought, affect the quality of life of the
inhabitants of every city. The most vulnerable groups
are the elderly, young children and chronically ill
patients. City leaders should adopt an adaptation
strategy that would be part of the territorial plan of each
city. This is the only way to effectively implement
climate change measures.

Such an adaptation strategy often includes
financially and spatially demanding measures, such as
e.g. revitalization of old unused buildings or industrial
sites. However, cities must not forget the fact that even
small changes can have a significant effect. Such a
change can be the installation of mobile greenery, the
drainage of rainwater and its reuse, the planting of green
water retaining belts, or the recultivation of existing
green areas.
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VYUZITIE DIZAJNU V PRODUKTOVYCH INOVACIACH AKO ZDROJ
KONKURENCNEJ VYHODY

Renata Sevéikoval

Abstract: The paper focuses on the attitude of firms operating in the Slovak Republic in selected industrial sectors at the high,
medium, and low technology level towards innovation and the use of design in product innovation as a source of competitive
advantage. The research was carried out in the period from July to November 2021 on a sample of 239 firms operating in
the Slovak Republic in different industrial production sectors. The relationships between variables were tested for
statistical significance and expressed using Pearson's sample correlation coefficient. The test results show the relationship
and connection between the role of design in the firm and its attitude towards innovation as a source of competitiveness.
The influence of the technological level of the firm's industry on its attitude towards design and its role in the firm was also

confirmed.

Keywords: product design, innovations, competitive advantage, high, medium, and low technology level.

1 UVOD

V dne$nom rychlo sa meniacom ekonomickom a
podnikatel'skom prostredi firmy stt'aZia o zakaznikov,
vynosy a podiel na trhu s produktmi, ktoré ¢o najviac
spifiaji potreby zékaznikov. Globalna konkurencia
priniesla technologické zmeny, kedy zakaznici pozaduju
produkty najvyssej kvality za nizSie ceny. Hoci existuje
vela cielov, ktoré by firma chcela v dnes$nej dobe
dosiahnut’, dva hlavné su (i) dosiahnut udrzatelnu
konkurenénu vyhodu a (ii) zlepsit vykonnost' svojej
firmy v porovnani s vykonnostou ich konkurentov [1].
Téma dosiahnutia konkurencnej vyhody a jej udrzanie
je uzko prepojena o) samotnou
konkurencieschopnostou = ama interdisciplinarny
presah. Pozornost venovant konkurenénej vyhode
mozno najst’ v ekonomickej tedrii, historii, architektire,
sociologii a kultare. Hoci konkurenéna vyhoda sa stala
stredobodom  diskusii o  obchodnej stratégii,
jednoznacéna definicia tohto pojmu je t'azko uchopitelna.
Spolo¢nou témou vsak zostala ,,tvorba hodnot*.

2 PRODUKTVOVY DIZAJN AKO ZDROJ
KONKURENCNEJ VYHODY

Konkuren¢na vyhoda je zakladom tspechu kazdej
firmy na konkuren¢nom trhu. Konkurenénou vyhodou
je schopnost’ firmy zatraktivnit’ svoju ponuku v ociach
spotrebitelov pred konkurenciou. Podla definicie
Portera [2] je konkuren¢nou vyhodou schopnost’ firmy
vytvorit si prevahu nad konkurenciou. V ére
globalizacie si kazda firma uvedomuje potrebu ziskat’
konkuren¢ni vyhodu. Ak je pripravena na radikalne
zmeny a aplikdciu inovativneho dizajnu na svoje
vyrobky, umozni jej to vytvorit’ konkuren¢nt vyhodu a
zéroven si tato konkurenéntt vyhodu udrzat. Zdroje
konkurenénej vyhody mozeme podla Blazeskej
a Ristovskej [3] porovnavat so zakladmi domu. Ak
mozeme povedat, ze dom je bezpeCny, iba ak ma
kvalitny zédklad, mézeme tiez povedat, ze konkurencnt
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vyhodu je mozné si udrzat’, iba ak st jej zdroje stabilné,
jedinecné a tazko napodobnitel'né.

Podra Portera [2] je konkurenéna vyhoda zakladom
uspesnosti  a vykonnosti firmy na konkurenénych
trhoch, konkurenéna vyhoda znamena mat nizke
naklady, vyhodu diferenciacie alebo tspesnu stratégiu
zamerania. Porter tiez tvrdi, ze konkuren¢na vyhoda
zasadne rastie z hodnoty, ktor je firma schopna
vytvorit pre svojich zakaznikov a ktora prevysuje
naklady firmy na jej vytvorenie. Porterove argumenty
odrazaji spolo¢ny ramec silnych a slabych stranok,
prilezitosti a hrozieb na hodnotenie konkurencnej
vyhody. Konkuren¢nd vyhoda prameni zo schopnosti
firmy vyuzit’ svoje vnutorné silné stranky, aby reagovala
na vonkajSie prilezitosti a zaroven sa vyhybala
vonkaj$im hrozbam asvojim vnatornym slabym
strankam.

Podla Lesakovej [4] konkurenénti vyhodu mozZno
definovat’ ako vlastnictvo vynimo¢nych zdrojov, alebo
vynimoény spdsob vyuzivania tychto zdrojov, alebo
$pecifické aktivity, ktoré firme poskytuji urciti vyhodu
pred konkurenciou.

Konkurenéna vyhoda sa vyznacuje niekolkymi
vlastnost'ami:

(1) vynimo¢né schopnosti (zdrojmi tychto schopnosti
mozu byt napr. zrucnosti a schopnosti pracovnikov,
materidlové, surovinové a strojové vybavenie firmy,
finan¢né zdroje a distribu¢na siet);

(2) existencia nedokonalej konkurencie;

(3) udrzatelnost (konkuren¢na vyhoda by mala byt
dlhodob4a, nemala by byt Tlahko kopirovatel'na
konkurentmi);

(4) sulad s vonkaj$im prostredim (firma by mala
sledovat’ aj celkové podmienky trhu, aby konkuren¢na
vyhoda bola akceptovatel'na);

(5) dosiahnutie nadpriemernych ziskov (konkurenéna
vyhoda je cestou k dosiahnutiu udrzatelnej ziskovej

pozicie).
Intenzivna  konkurencia ~na  domacich a
medzindrodnych  trhoch, narocnejs$i, asertivnejsi

zédkaznici a rychly pokrok v technologii vytvorili va¢si
tlak na firmy, aby hl'adali sposoby, ako dosiahnut’ trvala
konkuren¢nu vyhodu. Mnohé S$tadie naznacuju, Zze
vyrobné firmy povazuji stratégiu diferenciacie za



ESPM 2022

doblezitejSi a zretelnejsi prostriedok na dosiahnutie
konkurenénej vyhody nez stratégiu s nizkymi nakladmi
[5], [6], [71. [8]. [9], [10]. Désledkom globalizacie sa
zintenziviiuje konkurencia medzi vyrobnymi firmami,
S rastiicimi poziadavkami zdkaznikov firmy maju vacsiu
tendenciu vytvarat konkurenéni vyhodu tym, Zze
vyrabaju  produkty s vysSou hodnotu. Stratégia
diferenciacie by tymto firmam poskytla vacsi priestor na
vyrobu produktov s hodnotnejSimi a Zziaducimi
vlastnost'ami.

Porterova stratégia diferenciacie sa podl'a niektorych
autorov d’alej rozvinula do $pecifickejSich stratégii, ako
je diferenciacia podla inovacie produktov, podla
reakcie zdkaznikov alebo marketingu [7], [11], [9].

Stratégia diferenciacie podla Dirisu a kol. [12]
znamena, ze firma vytvara produkt, ktory sa povazuje za
jedinecny v niektorych aspektoch, ktoré si zakaznik
ceni, pretoze st uspokojené jeho potreby. Zdrojom
diferenciacie moéze byt nie€o, ¢o firma vytvara, ¢o je pre
nu charakteristické a tazko replikovatel'né, tiez zname
ako klicova kompetencia [13]. Morgan, Kaleka &
Katsikeas [14], merali kI'ai¢ovi kompetenciu produktu
(diferen¢nt vyhodu) podla niekolkych aspektov: (1)
vyssia kvalita produktu, (2) balenie produktu, (3) dizajn
a §tyl produktu. Autori Chenhall a Langfield-Smith [15]
merali stratégiu diferenciacie produktov pomocou
piatich premennych: (1) poskytovanie vysoko
kvalitnych produktov, (2) poskytovanie rychlych
dodavok, (3) zmeny v dizajne, (4) zavadzanie novych
produktov a (5) poskytovanie produktov s jedineénymi
vlastnostami. Autor Aligah [16] vo svojej §tudii prijal
nasledujice premenné na meranie stratégie diferencidcie
produktov: (1) vysoka kvalita produktu, (2) rychle
dodanie, (3) dizajn a nové produkty a (4) jedine¢né
vlastnosti produktu. Zhrnutie jednotlivych aspektov pre
dosiahnutie stratégie diferenciacie je zndzornené na
obrazku 1.

Stratégia
diferenciacie

produktov
L) L 3 T 2
Vyssia kvalita Inovécie Dizajn Jédmecng
roduktov produktov produktov vlastnosti
i produktov

Obrazok 1 Stratégia diferencidacie — dosiahnutie
konkurencnej vyhody

Dobre navrhnuty produkt ponuka spotrebitel'om
funkéné aj estetické vyhody, ktoré by sa mohli stat’
doélezitym zdrojom diferenciécie. Dizajn produktu moéze
pomoct’ spotrebitelovi urcit vyber medzi produktami
rovnakych znaciek a kategérii. Dobre navrhnuty produkt
moze byt tiez bodom rozdielu na trhu, ktory poméha
spotrebitelovi  prijat produkt cez jednoduchost’
pouzivania, zivotnost, spolahlivost alebo balenie.
Dizajn produkt moézeme akceptovat’ ako zdroj
konkuren¢nej vyhody a silné marketingové aktivum
firmy.
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3 METODIKA PRACE

Cielom prispevku je overit postoj vo firmach
posobiacich v Slovenskej republike vo vybranych
priemyselnych sektoroch na urovni vysokych, strednych
a nizkych technologii k inovaciam a k vyuzitiu dizajnu
v produktovych inovaciach ako zdroja konkurencnej
vyhody. V sulade s cielom tohto prispevku uvadzame
nasledovné hypotézy:

HI Medzi vulohou dizajnu, ktort zohrava vo firmdach
apostojom  firmy  Kinoviciam  ako  zdroja
konkurencieschopnosti existuje pozitivny vztah.

H2 Technologicka uroven priemyselného odvetvia
ovplyvituje pristup firiem k dizajnu.

Objektom skumania primarneho vyskumu boli
slovenské firmy s prevazujicou cinnostou v
priemyselnych odvetviach podla Styroch trovni
technologickej narocnosti. OECD vymedzila Styri
zakladné priemyselné odvetvia klasifikované podla
technologickej naro¢nosti: vysoka technologia, stredne
vysoka technoldgia, stredne nizka technoldgia, nizka
technologia. Stupne technologického sektora su
definované podrla intenzity vyskumu a vyvoja v danom
odvetvi (vydavky na vyskum a vyvoj/pridana hodnota).
Zber Gdajov prebiehal v obdobi jul - november 2021 a z
dovodu protipandemickych opatreni prebiechal najmé
online prostrednictvom Struktirovaného dotaznika.
Zékladny subor tvorilo 239 firiem z roéznych oblasti
priemyselnej vyroby. Vztahy medzi premennymi sme
testovali na Statisticki vyznamnost’ modelu a vyjadrili
sme ich pomocou Pearsonovho vyberového korelacného
koeficientu.

4 VYSLEDKY A DISKUSIA

Takmer 85 % naSej vyskumnej vzorky (202 firiem)
povazuje inovacie za vyznamny zdroj
konkurencieschopnosti alen 37 firiem, ¢o tvori 15%
nasej vzorky tento nazor nezdiela.

Graf ¢. 1 znazoriiuje vzajomny vztah postoja
skimanych firiem k inovaciam a postaveni dizajnu
ajeho tulohe vo firmach. Uloha dizajnu vo firme
vychadza z konceptu G. Kootstru [17] a vymedzuje
vyuzitie dizajnu v ramcei 4 stupiiov:

1. Dizajn zohrava vyznamnu ulohu v stratégii firmy,
je sucastou firemnej kultary.

2. Dizajn je sucastou procesu inovacii a vyvoja
novych produktov alebo sluzieb.

3. Dizajn sa vyuZiva v obmedzenej miere, len ako
zlepSenie vzhladu produktov, obalu, celkovy
styling.

4. Dizajn nie je vo firme vyuzivany.
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Graf ¢. 1 Postoj firiem k inovdciam a uloha dizajnu vo
firmach

Zistenia prieskumu firiem ukazuji znaény vplyv
a suvislost medzi tlohou dizajnu vo firmach aich
postojom Kk inovaciam. Viac ako 67% firiem, ktoré
nepovazuju inovacie za  vyznamny  zdroj
konkurencieschopnosti zaroven tvrdi, ze dizajn nie je vo
firme vobec vyuzivany. V pripade firiem, ktoré
povazuji inovacie za vyznamny zdroj svojej
konkurencieschopnosti len v 16,8% z nich nie je dizajn
vobec vyuzivany. V 83,2% firiem z tejto kategorie je
dizajn urcitym spdsobom vyuzivany, ¢i uz zohrava
vyznamnu ulohu v stratégii firmy (26,2%), je stcast'ou
procesu inovacii a vyvoja novych produktov (31,7%)
alebo sa vyuziva v obmedzenej miere, len ako zlepSenie
vzhl'adu produktov (25,2%).

Vyhodnotenie stanovenej hypotézy H1:

H1 Medzi ulohou dizajnu, ktori zohrava vo
firmdach a postojom firmy K inovdciam ako zdroja
konkurencieschopnosti existuje pozitivny vztah.
Hypotézou sme chceli overit, ¢i existuje vztah
a suvislost medzi tlohou dizajnu, ktort zohrava vo
firme ajej postojom Kinovaciam ako zdroja
konkurencieschopnosti. Stanovili sme nulova hypotézu,
ktor sme nasledne otestovali.

HO — Neexistuje ziadny vztah medzi Glohou dizajnu,
ktoru zohrava vo firmach a postojom firmy k inovaciam
ako zdroja konkurencieschopnosti.

Koeficient koreldcie medzi tymito dvomi premennymi
vykazuje miernu pozitivnu korelaciu s hodnotu 38,2%.
Pomocou testu vyznamnosti koeficientu korelacie
overime, Ci zavislost skutoc¢ne existuje. Na zaklade
vysledkov testu (obrazok ¢. 2) mdézeme potvrdit, Ze
namerana korelacia je Statisticky vyznamna a medzi
pozorovanymi veli¢inami existuje preukazana zavislost.
Nulovil hypotézu preto na hladine vyznamnosti 1%
zamietame a prijimame hypotézu 1.
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Correlations

inov_zdroj
uloha dizajnu konkurenc
uloha dizajnu Pearson Correlation 1 382"
Sig. (2-tailed) <001
N 239 239
inov_zdroj konkurenc  Pearson Correlation 382" 1
Sig. (2-tailed) <001
N 239 239

** Correlation is significant at the 0.01 level (2-tailed)

Obrdzok ¢. 2 Vztah medzi ilohou dizajnu a postojom
firmy K inovdciam

Graf ¢. 2 uvadza aku tlohu vo vyuzivani dizajnu
zohrava technologicka naro¢nost’” odvetvia, v ktorom
firma pdsobi. Vysledky naznacuju, ze firmy, ktoré
posobia v  odvetviach s nizkou technologickou
naro¢nostou vo vel'kej miere dizajn vyuzivaju (82,1%;
110 respondentov). V pripade odvetvi s vysokou
technologickou naro¢nost’'ou dizajn vyuziva 73% firiem
(46 respondentov) anajmenej je dizajn vyuZivany v

pripade  odvetvi so  strednou technologickou
naro¢nostou (57,1%; 24 respondentov).
oo IR anm
ralaga SR T £2.9%
£l B 54% 17.4%

Graf ¢. 2 Uloha dizajnu vo firmdach podla
technologickej narocnosti odvetvia

Vyhodnotenie stanovenej hypotézy H2:

H2 Technologicka uroven priemyselného odvetvia
ovplyvituje pristup firiem k dizajnu.

Hypotézou sme chceeli overit, ¢i technologicka troven
priemyselného odvetvia firmy ovplyviuje jej pristup k
dizajnu a k jeho tlohe vo firme. Stanovili sme nulovi
hypotézu, ktorti sme nasledne otestovali.

HO — Neexistuje ziadny vztah medzi Glohou dizajnu,
ktorti zohrava vo firme a technologickou naro¢nost'ou
odvetvia. Koeficient korelacie medzi tymito dvomi
premennymi vykazuje slabu pozitivnu korelaciu s
hodnotu 13,3 %. Koeficient korelacie je na hladine
vyznamnosti 5 % Statisticky vyznamny, tzn. Ze
zamietame nulovu hypotézu HO a preukézali sme, zZe
medzi technologickou naro¢nostou odvetvia a ulohou
dizajnu, ktort zohrava vo firme existuje Statisticky
vyznamna zavislost’, prijimame hypotézu H2 (obrazok
¢. 3).
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Correlations

technologia uloha dizajnu
technologia Pearson Correlation 1 133
Sig. (2-tailed) ,040
N 239 239
uloha dizajnu Pearson Correlation 133 1
Sig. (2-tailed) .040
N 239 239

* Correlation is significant at the 0.05 level (2-tailed).
Obrazok ¢. 3 Vztah medzi ulohou dizajnu
a technologickou uroviiou odvetvia

5 ZAVER

Analyza udajov ziskanych z primarneho
prieskumu firiem pdsobiacich v Slovenskej republike vo
vybranych priemyselnych sektoroch na {rovni
vysokych, strednych a nizkych technolégii naznacuje
vzajomnu prepojenost’ dizajnu a inovacii. Podl'a nasich
zisteni takmer 85 % naSej vyskumnej vzorky (202
firiem) povaZuje inovacie za vyznamny zdroj svojej
konkurencieschopnosti a len 37 firiem, ¢o tvori 15 %
nasej vzorky tento nazor nezdiela. Vysledky ukazuju
znaCny vplyv a suvislost medzi ulohou dizajnu vo
firmach a ich postojom k inovaciam. Viac ako 67 %
firiem, ktoré nepovazuji inovacie za vyznamny zdroj
konkurencieschopnosti zaroven tvrdi, ze dizajn nie je vo
firme vdbec vyuzivany. V pripade firiem, ktoré
povazuji inovacie za vyznamny zdroj svojej
konkurencieschopnosti len 16,8 % z nich nie je dizajn
vobec vyuzivany. V 83,2 % firiem z tejto kategorie je
dizajn urcitym spdsobom vyuzivany, ¢i uz zohrava
vyznamn ulohu v stratégii firmy (26,2 %), je stcastou
procesu inovacii a vyvoja novych produktov (31,7 %)
alebo sa vyuziva v obmedzenej miere, len ako zlepSenie
vzhladu produktov (25,2 %). Na zéklade otestovania
stanovenej hypotézy HI1 sme potvrdili Statistickil
vyznamnost' korelacie medzi ulohou dizajnu, ktoru
zohrava vo firmach a postojom firmy k inovacidm ako
zdroja konkurencieschopnost’. Vysledky naznacuju, ze
firmy, ktoré pdsobia v odvetviach s nizkou
technologickou naro¢nostou vo velkej miere (82,1 %;
110 respondentov) dizajn vyuzivaji. V pripade odvetvi
s vysokou technologickou naro¢nostou dizajn vyuziva
73 % firiem (46 respondentov) a najmenej je dizajn
vyuzivany v pripade odvetvi so strednou technologickou
naroc¢nostou (57,1 %; 24 respondentov). Otestovanim
stanovenej hypotézy H2 sme potvrdili Statisticka
vyznamnost' korelacie medzi technologickou troviiou
odvetvia a postavenim dizajnu vo firemne;j stratégii.

Z vysledkov nasho prieskumu vyplyva vysoka
miera zaujmu firiem o dizajn a inovacie. Potvrdili sme
znacnu suvislost a vzdjomny vplyv medzi dizajnom
azavedenou inovaciou vo firme. Cim je vyssie
postavenie dizajnu vo firme, tym je firma aktivnejsia
v zavadzani inovacii. Firmy, s cielom zvySenia vyuzitia
dizajnu v produktovych inovaciach a dosiahnutia
udrzatel'nej konkuren¢nej vyhody, by sa mali
zameriavat’ na produkty a sluzby s vysSou pridanou
hodnotou alebo inymi/novymi vlastnostami, ktoré
dizajn vytvara pre zakaznika, vyuzivat' dizajn ako
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pridant hodnota pre produkty a sluzby a vytvorit
efektivnejSie a vyraznejSie sluzby.
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