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INTRODUCTION

Department of Management and Technical faculty “4jflin Pupin” from Zrenjanin have started the
organization of International Symposium EngineermMgnagement and Competitiveness (EMC) in
2011. Since 2013 the organization EMC symposiumbegs supported by the following foreign
partners: Szent Istvan University, Faculty of Eaoims and Social Sciences, GodolHungary,
Voronezh State University, Faculty of EconomicsoMezh, Russia and University of Montenegro,
Maritime Faculty, Kotor, Montenegro.

The objectives of the Symposium EMC are: presemtaif current knowledge and the exchange of
experiences from the field of Engineering managénvemsideration of development tendencies and
trends in Serbia and the world as well, gatheriegearchers from this field with the aim of expagdin
regional and international cooperation, raising tHevel of professional and scientific work at
Technical faculty “Mihajlo Pupin” from Zrenjanin, x@anding cooperation with economic and
educational institutions and encouraging young aeskers within this field. Taking into account that
this Symposium is international, the importancahi$ event is obvious for the town of Zrenjanin,
Banat region, Vojvodina and Serbia. OrganizationEMC by Technical faculty “Mihajlo Pupin”
from Zrenjanin represents this scientific-educagibimstitution as one of the major representatioés
economic and social development in Banat.

Within this Proceedings are presented all acceaplers received for VII International Symposium

Engineering Management and Competitiveness (EMQ)20his year at the symposium we have 50
papers and 2 abstracts. The authors come from 18itdes: Bosnia and Herzegovina, Canada,

Croatia, Hungary, Iran, Macedonia, Montenegro, Roiaa Russia, Slovenia, Turkey, USA and

Serbia. The papers are divided into seven sessBlenary session, Session A: Management and
operation management, Session B: Human resourceageament, Session C: Marketing and

marketing management, Session D: Economy and fimamanagement, Session E: IT management,
Session F: Other.

We wish to thank Technical faculty “Mihajlo Pupifrom Zrenjanin and the dean Prof. Ph.D Dragica
Radosav for their active role concerning the orgation of the Symposium. We are also expressing
our gratitude to all authors who have contributedhatheir papers to the organization of our sixth
Symposium EMC.

Symposium EMC become a traditional meeting of rebeas in June, every year. We are open and
thankful for all useful suggestions which couldtatte that the next, VIII International Symposium

Engineering Management and Competitiveness (EM@)20kcome better in organizational and

program sense.

President of the Programming Committee
Associate professor Dragatockalo, Ph.D.

Zrenjanin, June 2017.
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FLIGHT ARRIVAL SIMULATION
UDC: 656.7

Ali Reza Afshari*
Department of Industrial Engineering, Shirvan Biarislamic Azad University, Shirvan, Iran
E-mail: afshari@mshdiau.ac.ir
Dragan Co¢kalo
University of Novi Sad, Technical faculty “MihajBupin”, Zrenjanin, Republic of Serbia
Mohammad Anisseh
Imam Khomeini International University, Departmefitndustrial Management, Iran

ABSTRACT

This paper presents a model based on the simul&diorduce serious passenger time delays. Basdteon
characteristic of the flights and the thinking gbt®m optimization, this paper builds up dynamitirozing
models of the flight arrival gates. The Arena saftevis also used to solve this problem. This medalreduce
the spent time of the passengers as much as pasBisla from an airport in Iran has been used tdythe
model. The overall purpose of this simulation festo view and observe the flow of the passengedstheir
cargo at airport terminal. Another purpose of giraulation test is to know that weather the passengnd their
cargo flow in the terminal smoothly.

Keywords: Simulation, Arena, Operation Research, Queuingofn

INTRODUCTION

This paper reports the Flight Arrival Simulationditée, 1977) test which was conducted during the
period from 20 March to 19 April 2015 of Tehran-im&homeini International Airport (IKIA). The
overall purpose of this simulation test was to viewd observe the flow of the passengers and their
cargo at airport terminal. We want to make surg, i@ passengers and the cargo enter and exit the
terminal smoothly, the time needed is short, amelémgth of the queue is reasonable. This report
consists of methodology used to conduct the sinauiaest, the flight data which is provided in the
scenario, and recommendations for some observatlmatswere discovered during the test. The
flowchart and distribution fitting techniques haween used to help analyze the scenario and evaluate
the current situation of the terminal. A numbesofgestions have been recommended to enhance the
flow of the passengers and their cargo at the Airpo

Increase the capacity of each immigration offloe?2.

Adding one desk in the non-national queue.

Use different rule related to the queue (usdectechnique).

Use e-check machine for national arrival.

Allow passengers from next flights to proceethmarrival area.

arwNPE

The purpose of this simulation test is to know thatther the passengers and their cargo flow in the
terminal smoothly. The evaluation of the termiralbased on the time which is consumed by the
passenger during the period from the entrance th#ilexit from the terminal with the cargo. The
evaluation of the terminal will be determined bg tength of the queue which is generated in omler t
check the passenger’'s passport, go through the@musind take the luggage. “An airport is an
operational system comprising of a framework ofrasfructures, facilities, personnel which
collectively provide a service to a passenger” (BvaKerridge, & Loon, 2013). An airport is
composed of different terminals which are dividet idifferent zones. Each zone in the airport k&s i
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own facilities and behaviors. In this case, we ¥gtius only on the terminal area and try to evauat
this area based on the information that is reltdeslr case. The next section includes all inforomat
needed to conduct a simulation modeling for passeagd luggage flow inside the airport (Arrival
Area).

MATERIAL AND METHODS

This paper reports the Flight Arrival Simulationgitse, 1977) test. In the past, there were juswa fe
aircrafts taking off from the airports and landioigy the airports ground. The small number of aitsraf
made the passenger’s flow in the airport simples dincrafts are being used for tourism and business
The increase in the aircrafts and passengers ngnitzer made the flow of passengers inside the
airport more difficult. The lack of managing thespanger’s flow could lead to serious problems for
example lost baggage, missing next flights, erropiocessing documents such as passports, and
passengers and employee dissatisfaction. Whenagsepgers and their luggage do not move through
the airport in smooth way, the country, the airpegiutation, passenger’s satisfaction, and employee
satisfaction will be negatively affected. Using slation modeling technique can help airport
operators to avoid all these problems. As it is toeed above, the increase number in flights made
the management of the flow of the passengers aid ¢hrgo difficult. A number of problems have
appeared as a result of bad management insidedhe a

1. Long queue of passengers in arrival check desk.

2. Delay in processing the documents.

3. Delay in delivering the luggage.

4. Lack of utilizing the resources.

The aim of this simulation model is to enhancegbevice in the arrival area by creating As-Is-Model

for the flight arrival.

Objectives:

1.  Use flow chart to understand the current scenario.

2.  Use distribution fitting.

3. Make sure the passengers and their cargo flow srlyootide the terminal.

4 Make some assessments for the utilizations of &s®urces inside the airport such as the
employee and machines.

5. Obtain the utilization of all available resources.

To develop a good simulation model, the analysttnentify the components of the simulation
model. The simulation model is composed of systatities, activities, attributes, state variabley] a
events. The event of the system is considered thévstate that makes the system change fromadle t
busy (AlBazi, 2013). In our scenario, the arrivalahe departure of the passengers and their make
baggage affect the system and change it from aleusy or from busy to idle. State variables are
variable that define the system state (AL Bazi,3)0Ih our case, the state variables are:

- The length of the queue at passport control.

- The length of the queue at custom’s zones.

- The length of the queue at carousel.

The flow chart is a diagram that shows the actysiesn (House, 1977). It shows how the processes
are connected to each other. The use of flow e¢hakie helps documenting the business. It also helps
analysts to understand the actual system and asddbl to communicate between each other (House,
1977). In this project, we created the flow chart t

1. Define the processes in the arrival area.

2. Analyze the processes.

3. Identify the areas than required some improvesien

This is an abstract view of the flight arrival CaBeggure 1 shows the flow of the passengers froen th
aircrafts to the exit door in the passport contnaa. As we can see from the chart, the aircrafida
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on the airport first. Immediately the passengexcg@ed to the arrival area. Every group will have
different queue. When the passenger wants to deppescheck, he or she has to go one of the three
available offices in the national area or one eftthio available offices in the foreign area. If theck
goes fine, they proceed to baggage hall. Othertsgwill go to border agency.

Exit the Passport
control

v

Does the
- <passenger have
luggage

Exit the baggage
reclaim area

Go and collect trolley
Go to carousel
Pick up the luggage
Load the luggage
and push the trolley
J

walk through custom

Continue Moving

Is the
Lo passenger from the
UK,EU,EEAT

Go through Green
(Go through Red zone Zone

—— e e —

Does the
Yes <fassenger have
i trolley
Mo

Remove luggage J

from trolley

L > Exit the door

Figure 1: Flow Chart of the Passenger

Distribution fitting test can be defined as the fitting of a probabilitytdisition for specific data.
This technique allows us to select distributiont thbast fits to the random data and deal with
uncertainty. In this project, we used distributifiting technique because we have random data
(Process times at Immigration desk). It also hedfentifying the distribution that can be used to
describe data.

RESULTS OF SIMULATION

First, we used the input analyzer tool to get tigridution fitting. A sample of process time 46
passengers has been collected. The collected @aémtered to text file and exported to input aredy

in the Arena to get the distribution of the datguFe 2 show the random data and the distributfon o
the data. As we can see BETA has the smallest scuesr. For that reason, we used it in our model
(Santé, Garcia, Miranda, & Crecente, 2010).
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Figure 2: The results of Distribution fitting withrena

Then, the Arena Software has been used to creatdgHs-Model. Arean allows us simulate and
understand the current model by using the objewts available tools such input analyzer. In this
project the model is divided into five main section

1.

Arrival Gate section: In this section, the assignment has been usetdetdify each flight. We
also used decision model to spate the flights feath other and to have four different flights.
Then we used Separate technique to create thengassdor every flight. Before that we create
a process to size the arrival area. The graph stieysrocess at arrival gate section.

Passport Control section:In this section, we used the assignment to idetiié nationality
type. This assignment will be used in the decisimdel to get exactly the correct number of
national and non-national from each flight. Theisieo is made here based on the conditions
(assumptions in the case). Decision 3 and deciovere used to distribute the passengers
between the offices or desks. At the end we cdefde processes. Each one has immigration
officer to check the passport.

Luggage Hall section: In this section, the decision technique was useddentify the
passengers with luggage. We created a procesoww thtat passengers going to take trolley.
We also created assignment to identify these pgesenThis assignment is used in last section.
The last process at this section is (Waiting abasel). As we can resource has been used in this
process.

Custom section: In this section, we used the decision techniquesaad distribute the
passengers between the zones based on the nayi@sasignment that we created. This section
has two resources that do not consume any resource.

Exit Gate section: We create decision model to force all passengérs tvolley to take one
more step before the batch process. In this propassenger who has a trolley must release it.
The last decision model was used to gather all gmagss based on the flight number
assignment which is created in the previous sestibast process was created to release the
arrival area and allow new passengers to enteaithert.
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Arrival exit Gate

Figure 3: Exit Gate section

Figure 4 shows the waiting time of passengersfégrdnt places. As shown in the table, the longest
waiting time occurs at process Seize the ArrivadaArA comparison between the five replications
National Desks (Al, A2, and A3): The following ghaphows the comparison between waiting time.
The graph only shows the waiting time at the quehasoccur at A1, A2, and A3. As shown in the

graph, passengers spend a lot of time at A2 companith other desks. This might be due the

productivity of the immigration officer at this des2.

Queue Detail Summary

0.36 0.24 0.25 0.1 0.26
0.34 0.48 0.35 0.35 0.36
0.34 0.41 0.37 0.46 0.21
14.27 16.74 15.86 15.17 14.65
1212 a7 10.61 919 10.38

13.08 12.58 15.68 15.45 12.93
1.74 6.23 1.76 5.68 5.83
9.09 71.65 8.0 9.53 8.86
8.16 .51 8.21 5.47 8.41

30.71 3213 3091 30.38 30.23
0.00 0.00 0.00 0.00 0.00

Figure 4: Queue Details Summary

To improve the service system following scenariessaudied:

Scenario one:lncrease the capacity of all Immigration officéns 1 and add another 100 trolley as

seen in the picture below. This scenario will resltiee waiting time at each desk. The waiting time
has been reduced as a result of increasing thecitaparhe following table and graph shows the

comparison between As-Is-Model and Scenario On¢higtable we used the average for the five
replications, and then we compared both averageyo# can see from the graph, the waiting time at
Al, A2, and A3 have been reduced to the half byeiasing the capacity for each immigration

officers.

As s 51
Al Queus 0.26 0.13
A2 Queus 0.37 0181
A3 Queus 0.35 0171

Figure 5: The result of scenario one

Scenario two: In this scenario, we will add extra desk with amenigration officer at non-national
part as seen in the below picture. This scenaiilbimprove the resource utilizations. In table, we
used the resource utilizations to compare them A#Hs-Model. When we increased extra desk the
utilization reduced from 90% to 78% in 105 and fr86%6 to 80 in 106.
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As s 52
05 0.905 0.7a87
[0l 0.861 0.801

Figure 6: The result of scenario two

Finally the overall simulation for all scenarioss &ve can see from Figure 7, scenario one is thie bes
scenario. In scenario one, the overall simulatio® tis reduced from about 70 hours about 30 hours.

80.00

60.00
40.00

20.00

0.00 T T T ]
Asls 51 52

Figure 7: The overall simulation for all scenarios

CONCLUSION

This paper presents a queue simulation and attemptodel for flight serving system to minimal
passengers delay. The Arena simulation softwaedsis used to solve this problem. Compared with
the traditional flight delay sequence method, thixlel is effective and easy to implement. It alap ¢
reduce the cost and the influence of the delay achmas possible. Additional research is planned to
further examine this data. An additional technitjugt is also being evaluated is to begin the use of
system dynamic simulation.
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ABSTRACT

Due to the expansion of industry in everyday hurife maintenance is very used in manufacturingatod
Systems maintenance has the crucial role in imprpthe quality of production and protecting theduction

equipment under standard conditions. One of thenrohjectives of maintenance strategies is to mirgchi
humans and the environment risks, because of thepected equipment failures caused. So, this kridgelean
help to preserve the environment and reduce polufiherefore, the aim of this paper is to asskasbest
maintenance policy and risk inspection in the awtiive industry using decision-making methods. Hertbe

combinations of AHP and TOPSIS models are usectasa study, and its results have been analyzed.

Key words: Maintenance, AHP, TOPSIS, Risk based Inspection.

INTROUCTION

Maintenance is one of the most important factorsreating a sustainable structure and efficiency in
industries. Therefore, an efficient system in tbése is important, so development of automation
technology in the machinery has increased. On ther dvand, high investment and production based
on economic quantity, and with acceptable qualigimg international standards is quite necessary. |

such circumstances, maintenance is faced with dafmental change and the use of scientific and
structured approach has been desired. Today, ge lardustries without coherent systems use
effective at resources is impossible and cannaadbgeved productivity. One of the systems that a
large share to production programs and improve efficiency is the maintenance system.

Maintenance system with technical and engineeribidjties has been supported other systems,
particularly systems of production and quality coht

The risk is uncertainty the outcome in a givenatitin at a particular time. Risk Based Inspection
(RBI) is engineering method to identify potentiailfires, analyze and prioritize the technical
inspections in the process of preservation, maamtea and optimal utilization to determine the acirre
decisions. RBI addresses risks that can be coatrdhirough proper inspections and analysis. Due to
unexpected equipment failures caused, one of tha oigectives of the maintenance strategies is
minimized the risks to humans, and the environnjgazemianet al. 2016). Furthermore, one of the
most significant elements of life and economic digwement is environment. Now this wealth for
various reasons, are free and unlimited, is e>gdioiTransportation is the largest part of enviromme
threatening zones, that annually have high polusoch as air, and audio pollution and created
significant economic and environmental costs. Bseaof the lack of economic benefits were less
attention to the role of environmental factors mban dimension of sustainable development. The
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increased investment and costs of industrial ma&ekiand automation, it has to lead the managers and
investors to select the strategy that maximizelifeepan and economics’ green life cycle of their
equipment (Khan et al., 2003).

The main aims of the maintenance engineers armpéement a strategy that ability to access and
equipment yield maximum, deterioration and damagetrol, and minimize the total cost of the
operations. This target by adopting a structurqu@gch to the study of equipment failure, design th
optimal strategy inspection, and maintenance atairddd. Maintenance management techniques are
also experiencing a major transformation in thecpss. As the focus of the overhaul period to use th
monitor in terms of reliability-centered maintenan@RCM) and expert systems, has changed. In
addition, risk-based maintenance strategies imtegsars, more attention has been paid (Hetkal.,.
2000).

Decision making problems are one of the most ingmirtssues in all of sciences. Fan and Zhang
(2002) and Chuu (2009) stated that human beingdamer with issues of decision making that
basically involves choosing the most-preferredraliives from a limited set of alternatives to abta
certain-predefined objectives. It is the procesBni the best alternative from all feasible alegmes
(Bashiri & Badri 2010). Decisions in the public apdvate sector decision-making often involve the
assessment and ranking of available alternativelecision options based on multi-criteria (Hwang &
Yoon 1995). Multi criteria decision making (MCDM ithe field is one of the most widely used
methods (Yeh & Chang 2008). The MCDM goal is toad®the best alternative from some mutually
exclusive options regarding different criteria diex] by the decision maker.

Multiple attribute decision making

Multiple attribute decision making (MADM) problenase usually faced in all aspects of daily life.
Their goal is to select the best alternative anmgorge options of action in the existence of configt
multiple attributes and are usually used to solfem@nt decision-making (Tset al. 2004). This
method regularly needs the decision makers to peepaantitative and qualitative criteria for
evaluating the performance of each alternative wébards to each criterion, and the relative
importance of the criteria with regards to therall®bjective (Mahdavet al.2008).

Approximately, all the MADM methods need the weighittach criterion. The criterion weight could
be pre-defined by the decision makers directlysmecified by the extreme weighted approach, the
Linear Programming Techniques for MultidimensioAahlysis of Preference (LINMAP) method, the
Entropy method, the eigenvector method, etc. Tle&dyaund of the methods can be found in Hwang
& Yoon (1981; 1995).

The proposed method

Step 1: Risk based inspection (all equipment divishto three levels of risk: high, medium and low)

include:

- Scoring all equipment and machinery based on tblegtnility of occurrence

- Scoring all equipment and machinery based on tieme of occurrence

- Construction of the risk matrix (determination @ch equipment and machinery in different
levels of risk)

Step 2: Identifying weights of criteria according Analytic Hierarchy Process (AHP) Method
(MADM problem has some criteria that should be gegped in problem by the decision maker in due
courses. All MADM methods require information tlsdtould be gained based on relative importance
of the criterion. This information usually has aédr main scale. Criteria weights can be allocated
each criterion directly by decision maker grouphbyr scientific methods. These weights specify
relative importance of each criterion (Anissehlgt2007).

The AHP method consists of three levels of hienardte first hierarchy level is the goal of the
decision making, the second level of hierarchyass leach of the existing criteria contributes to the

10
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goal achievement, and the last level of hierarshy ifind out how each of the alternatives contesu

to each of the criteria. Taylor explains that tteps in decision making by using the AHP method are

as follows (Taylor & Bernard 2002):

Structuring the hierarchy (The approach of the ARWlIves the structuring of any complex
problem into different hierarchy levels with a vigar accomplishing the stated objective of a
problem).

- Establishing pairwise comparison matrix for eacitedon (Construct a matrix of pair wise
comparisons of elements where the entries inditadestrengths with which one element
dominates another using a method for scaling ofgktsi of the elements in each of the
hierarchy levels with respect to an element of tleet higher level. Use these values to
determine the priorities of the elements of therdrighy reflecting the relative importance
among entities at the lowest levels of the hienartttat enables the accomplishment of the
objective of the problem. The scale used for coimspas in AHP enables the decision maker to
incorporate experience and knowledge intuitivelyl amdicates how many times an element
dominates another with respect to the criteriore @hcision maker can express his preference
between each pair of elements verbally as equatiyortant, moderately more important,
strongly more important, very strongly more impattaand extremely more important. These
descriptive preferences would then be translatedrinmerical values 1, 3, 5, 7, 9, respectively,
with 2, 4, 6 and 8 as intermediate values for campas between two successive qualitative
judgments.)

According to Taylor , Consistency Index (Cl) candag¢culated by using formula as follows:

maks eigenvalue-n . .
1 ) makseigenvalue= ) wici @)

Cl =

After acquiring Consistency Index (CI), the nexpsis calculating Consistency Ratio (CR) by using
formula (3):
Cl

CR = — ©)
Description: n=Amount of items comparad=Weight,ci=Sum of columnCR= Consistency Ratio,
Cl =Consistency IndexRI=Random Consistency Index
If CR > 10%, the data acquired is inconsistent
If CR < 10%, the data acquired is consistent

Step 3: Normalized decision matrix (At multiple rittite decision making by distance scale for
qualitative criteria and relative scale for quaattite criteria is used, For dimensionleggfor every;j
criterion) Euclidean conversion is used (Asghardd$8?)) is calculated by equation (4).

Step 4: The weighted normalized decision matroaisulated by equation (5).

Wherew; is the weight of thé&n attribute or criterion, andz“: w =1
J .

=1

(%)

2 Xy (4)

i=1

Step 5: The separation measures are calculatezingilthe n-dimensional Euclidean distance. The
separation measure of each alternative from thal gtiution and from the negative ideal solution is
presented by equation (6):

Step 6: The relative closeness to the ideal soluito calculated. The relative closeness of the
alternativeA; with regard toA" is described by equation (7):

11
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a.

(Vu 'VT)ZJVZ Ci12.m ©) cl. :W , O<cl.<1 , i=12..,m @)

di*and i = {z
i=

1

The alternatives’ ranking orders are determinediatiog to the closeness coefficient, and the best
alternative is selected between a set of feaslt#enatives (Hwang & Yoon 1981).

Case study

This study was performed in Zamyad Company thatyces medium and heavy vehicles. In this
company maintenance, system has traditionally ke and regardless of risk equipment. The
evaluation alternatives are nominated based on ter@nce group viewpoints as following:
Preventive Maintenance (PM), Corrective MaintenaC®1), Reliability Centered Maintenance
(RCM) and Condition Based Maintenance (CBM).

Step 1: Determine a list of all the parts of compaquipment, and risk based inspection as follows:

- Scoring all equipment and machinery based on tblegtnility of occurrence as Table 1.

- Scoring all equipment and machinery based on theome of occurrence as Table 2.

- Construction of the risk matrix based on Tablearid 2 (determination of each equipment and
machinery in different levels of risk) as Table 3.

Table 1:Equipment and machinery based on the probabilityoourrence
MachineName 0-15| 16-25| 26-35( 36-5Q0 51-5)

Mastic Pump *

Industrial Wastewater Pump *

Water Circulation Pump *

Water Circulation Pump *

Water Circulation Pump (The boiling point

~
*

Table 2:Equipment and machinery based on the outcome ofi@we
MachineName 0-19| 20-34| 35-49( 50-79 80%

*

Mastic Pump

Industrial Wastewater Pump *

Water Circulation Pump *

Water Circulation Pump *

Water Circulation Pump (The boiling poin

—F
~
*

Table 3:Determine the level of risk based on risk matrix
MachineName Low Risk| Medium Risk| High Risk

Mastic Pump *

Industrial Wastewater Pump *

Water Circulation Pump *

Water Circulation Pump *

Water Circulation Pump (The boiling poin

—
~—
*

12
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Step 2: Identified evaluation criteria based orimemance group viewpoints as following: Safety,
Cost, Value added and Green activities. The hibreat structure of this decision problem is shown a
Figure. 1.

Selection of the
Maintenance Policy

Safety Cost Value added Green
activities
PM CBM C™M RCM

Figure 1: The hierarchical structure
Identifying the weight of criteria based on pairevomparison matrix for each criterion as following

Table 4:Pairwise comparison matrix (High Risk)

Criteria Safety | Cost| Value adde Green activitied Weight
Safety 1 7 |2 6 0.506
Cost 0.142857] 1 | 0.142857 | 02 0.041
Value added | 0.5 7 1 4 0.319
Groen activitied 0.66667 | 5 | 0.25 1 0.126
Sum 1.809524| 20 3.392857 11.2

Table 5:Pairwise comparison matrix (Medium Risk)

Criteria Safety | Cost| Value adde Green activitied Weight
Safety 1 7|3 6 0543
Cost 0.142857] 1 | 0.142857 | 0333 0.05
Value added | 0.333 7 1 5 0.306
Green activiied 0.1666 | 3 | 02 1 0.098
Sum 1.642857| 18 | 4.342857 | 12.333

Table 6:Pairwise comparison matrix (Low Risk)

Criteria Safety| Cost| Value addedi Green activitie§ Weight
Safety 1 2 1 1 0.273
Cost 05 |1 |025 05 0.113
Value added |1 4 1 2 0.384
Green activitieg 1 2 0.5 1 0.227
Sum 3.5 9 2.75 45

13
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The criteria consistency ratios for level of ridkw, medium and high) are 0.09, 0.08, 0.02 and
consistent. Likewise, alternative's weights of edsh level achieved, for example, has been one of
the tables as follows.

Table 7:Alternativepairwise comparison matrix (Safety)

Alternatives| CM | CBM | PM | RCM | Weight
cM 1 2 1 3 0.338
CBM 05 |1 1 4 0.253
PM 1 1 1 6 0.333
RCM 0.333[ 0.25 | 0.166 1 0.075
sum 2.833[ 4.25| 3.166 14

The alternatives' consistency ratios respectivefyshfety, cost, value added and green activities a
0.05, 0.02, 0.06, 0.04 and consistent.

Step 3: Constructed normalized decision matrix gyZis shown in Table 8.
Step 4: Constructed normalized weighted decisiomixiay Eq. 5 is shown in Table 9.

Step 5 and 6: Constructed separation measuresetaitveé closeness matrixes by Eq. 6 and Eq. 7 is
shown in Table 10.

Table 8:Normalized matriXHigh Risk)

Criteria Safety| Cost | Value addedl Green activities
Safety 0.877 | 0.628 0.887 0.823
Cost 0.125 | 0.089 0.063 0.027
Value added | 0.438 | 0.628 0.443 0.549
Green activitied 0-146 | 0.449 0.11 0.137

Table 9:Normalized weighted matrifigh Risk)

Criteria Safety| Cost | Value addedl Green activities
Safety 0.444 | 0.029 0.283 0.104
Cost 0.063 | 0.004 0.02 0.003
Value added | 0.222 | 0.029 0.141 0.069
Green activitied 0.074 | 0.021] 0.035 0.017

Table 10:Separation measures and relative closeness mitigh Risk)

Criteria | Safety| Cost | Value addedl Green activities
d 0.4 0.074( 0.212 0.039
g 0 0.464( 0.189 0.382
cl; 0 0.816( 0.471 0.906

Separation measures and relative closeness matapesconstructed for medium and low risk
respectively are shown in Table 11 and Table 12.

14
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Table 11:Separation measures and relative closeness m@iexiium Risk)

Criteria | Safety| Cost | Value addedl Green activities
d* 0.455 | 0.041 0.224 0.028

d 0.067 | 0.499 0.242 0.453

cl; 0.129 | 0.923 0.519 0.94

Table 12:Separation measures and relative closeness m@tmiw Risk)
Criteria | Safety| Cost | Value addedl Green activities

dt 0.17 0 0.277 0.113
d 0.143 | 0.288 0.028 0.188
cli 0.456 | 1 0.092 0.623

All alternatives were classified on the basis & pnoposed algorithm, but regarding the valuefief t
criteria (green activities and cost) in Tables 10, and 12, only the final tables of alternativesdd
on green activities, and cost are shown as follows:

Table 13:Separation measures and relative closeness madsed on green activities criterion

Criteria| CM_| CBM | PM | RCM
e 0.144| 0.121] 0.179 0.0007
d 0.06 | 0.098 0.062 0.195
ol 0.295| 0.447 0.25§ 0.996

Table 14:Separation measures and relative closeness madised on cost criterion

Criteria| CM CBM | PM RCM
d* 0.313| 0.313 0.1710
d 0 0 0.142| 0.313
cli 0 0 0.455( 1

Therefore, the ranking order of four maintenancicpdased on green activities criterion was as
follows: RCM>CBM>CM>PM So, reliability centered nmienance (RCM) is the best maintenance
policy among the four policies, and preventive remance (PM) is the worst policy. Then, the
ranking order of four maintenance policy based oostc criterion was as follows:
RCM>PM>CM,CBM So, reliability centered maintenan@CM) is the best maintenance policy
among the four policies, and corrective mainteng@d), and condition based maintenance (CBM)
are the worst policies.

CONCLUSION

Regarding the fact that the maintenance is impottaithe industry and everyday life. It has more
benefits such as lengthen the life of equipment @ecteased lateral cost in over time. This paper
combined AHP and TOPSIS methods to classifying teaence policies based on environmental
approach and risk-based maintenance strategiesutimmative industry. The criteria’s weights
extracted using AHP method and then maintenandeig®liselected by the integrated approach. The
results shown that the green activities' criteiiohigh and medium risk is more important. However,
in the low-risk level cost criterion has higherlititi As a result, reliability centered maintenance
(RCM) policy in three levels of risks based on gresctivities, and cost criterion is the best
maintenance policy.
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ABSTRACT

Unemployment, especially among the young populatiepresents one of the crucial economic probldms.
overcoming this problem of unemployment, all rel@vanstitutions must get involved, in order to stiate
young people towards participating in entreprers@uprocesses. Below it will be illustrated an asayof
attitudes of young people in the Banat Region miggrentrepreneurship and starting their own bssing/ithin
this research, carried out at the end of 2016 erséimple of 350 examinees, certain data was retabveut the
opinions of students from the universities and &igbducation institutions oriented towards manageraad
business and the key indicators were analyzed #s @enerally, the research indicates that youngppe are
not stimulated for participating in entrepreneupedcesses.

Keywords: unemployment, entrepreneurship, the young agprneurs, starting their own business, regional
development.

INTRODUCTION

Creating new job positions, according to the expfdm the World Bank (WB), is a necessary step in
the development of national economy. Namely, inrdqaort given by the experts from the WB it is
stated that it is necessary to create 600 milliew job positions until 2020, in order to maintaie t
economic development, employ young people and dserepotential unrest. Moreover, the
demographic structure of the society represeneriaus issue, because it has an influence on labor
productivity. In some world countries there is alaw in the birth rate which affects the level of
working age population for a longer period.

In the World Bank report it is claimed that, in erdo return people to work by increasing the numbe
of jobs, countries need to re-establish a momenfmmeconomic and institutional reforms which
existed before the crisis so they could: a) esthlitie foundations for creating jobs for the woskey
pushing the reforms in direction of making a frigné&nvironment for the growth of existing
companies, increasing their productivity or entgrthe market in order to activate entrepreneurial
potential for the appearance of new companies whiatsucceed or fail fast without making great
costs, b) carry out the policies that will suppbe workers so they can be prepared to do newlyemad
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jobs by showing their skills, initiative and uningeal access to work and to be ready to be trandferre
to the positions with the greatest potential faating jobs.

Development of entrepreneurial behavior of the gpisma complex issue but it is in fact limited to

several factors that together create an appropdatbience for their encouragement. A special
attention is paid to gaining knowledge from thddfief entrepreneurship related to young people
aiming at their professional improvement. There ranenerous studies dealing with motivation, for

example, (Abbey, 2002) etc.), intentions (for exlEmfIhompson, 2009) etc.) — the elements that
affect the development of entrepreneurial behaatimt starting business in different ways.

On the other hand, when speaking about new workptaeation and unemployment, the state of the
Labor Market in regards to unemployment looks bledkis the global trend since the beginning of

the crisis. Figures 1 and 2 present these trendshéo West Balkan countries from 2010 to 2015.
Furthermore, young population (aged 15-24) is teest active age category — the activity rate for
Serbia in the observed period is between 27% arth. ZBhe unemployment rate among this

population, in relation to the active part of traoplation, does not go under 43% for Serbia.
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Figure 1: Total unemployment rate (in relation tctige population) for the West Balkan
countries from 2010-2015.
Source:Data based on Labour Force Survey, taken fromdisgref Statistics in the West Balkan countries

- —4—C'roatia
P,—MP ——Macedonia, FYR

Slovenia

=—==Nontenegro

—t—Bosniaand Herzegovina

o
10 128 132 y3,5=e—Sedia
A /' Albania(13-29 godine)
) e p— —*——._______‘
S

2010 2011 2012 2013 2014 2015

Figure 2: Unemployment rate of the young populafisr-24) in relation to total age population
for the West Balkan countries for the period frodd@to2015.

Source:Data based on Labour Force Surve, taken from BigrefiStatistics in the West Balkan countries

The models that are imposed with the aim of changive population situation and creation of new
workplaces can go towards encouraging the developofesmall and mid-size enterprises (SMES), in
other words, towards self-employment. Making thdigmce and stimulating measures in harmony to
local communities are the key directions of furtealysis and the activities of our current project
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Below are presented comparative results of theeyuamong the young which represent the starting
point for researching the attitudes of the youngygation and their relation towards entreprenegshi

METHODOLOGY

The survey “The analysis of attitudes and opiniohyoung population in relation to starting their
own business and socially responsible businessipesihce” had for its main objectives to determine
the attitudes and opinions of examinees on statlieg own business, in other words, on the success
of business practice in Serbian enterprises. Thikjpants/examinees of the survey were the stwdent
of universities and high schools in Serbia (average of examinees was about 22), oriented to
business and management. The survey was carrieal thie end of year, seven years in succession
(2010-2016) in the following cities, towns and nuipalities: Belgrade, P&avo, Aleksadrovac,
Bactka Palanka, PozZarevac, Vr3ac, RBeralagodina, Smederevo, Novi Sad, Alibunar, hamjiNova
Varos, Catak, Zrenjenin, Kraljevo. The survey was carried dat anonymous, structured
questionnaire. The results were published on skwerasionsordevi¢ et al., 2011; Bogetiet al.,
2013;Cockalo et al., 2013; Bogeitiet al., 2014). The total number of examinees &lpel000, and,

for example, in 2015 survey, 616 examinees werediec.

According to the territory on which the results eebllected, since 2013 we have also monitored and
analyzed the results regarding the place wherexheninees studied. These places were grouped in
three regions — Vojvodina, Belgrade and Serbia ouththe provinces (in the results it was named
South Serbia). The data from the collected questima were processed and grouped regionally. This
paper gives the comparative review of results akbthirom the basic and control groups of examinees
from the Middle Banat Region (Zrenjanin). It is ask of this research within the framework of the
projects funded by Provincial Secretariat for Sceeand Technological Development, Autonomous
Province of Vojvodina. The sample included 350 ex&®s — 300 active students (200 from
Technical Faculty "Mihajlo Pupin”, 100 studentsnfrohe Technical College of Professional Studies)
and 50 examinees of the appropriate age who alréaidped their studies and who are currently
unemployed, as a control group.

The questions that will be asked are the following:

- What are the arguments "for and against" entrepirshg?

- What type of business ambience for starting andopmaing business do the examinees
anticipate?

- How do the examinees find a financial aspect obilminess ambience in Serbia?

- Optional: Do they exist and what are the noticeabfferences in opinions and attitudes of
examinees from the basic and control group?

RESEARCH RESULTS ANALYSIS
The reasons for and against entrepreneurship

Generally and locally, the research showed thatnthgrity of examinees looked affirmatively to
private business as well as to starting and dousiness. The biggest number of examinees wanted to
start their own business: basic group — 79.7%, robmroup - 80%. Private business is for the
examinees equally "risk and uncertainty" (basic2-3%, control — 17.7%) and "challenge" (basic —
30.8%, control - 31%). They agreed (basic — 45.88ftrol - 22%) or mostly agreed (basic — 35.6%,
control - 56%) when asked the question "Do youkhhmat people in our country still do not know
legal and business possibilities of private entegs?" They mostly agreed (basic — 48.7%, control —
55.1%) when asked the question "Do you think thatape business is more successful than business
in other forms of ownership?"
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The main reasons for not starting their own businegcording to the examinees from all three
regions, are these two: insufficient financial meand insecure political and economic situatiore Th
third reason in the basic group, according to theas “Lack of a good idea”, and in the control grou
it was “Not interested” - Table 1.

The lack of knowledge represents one of the fadtatisectly linked to other factors that hinderithe
wish for starting their own business. As a restithe lack of knowledge the young do not have good
ideas, they are not self-confident and they do lmlteve in their ability to manage their own
enterprise, which can lead to their indifference dtarting their own business. In the Figure 3sit
shown what precise knowledge the examinees magptidraly specified as well as deviations related
to this question.

Table 1: Most important resons for non-startingittmvn business

Basic Control
group group
Insufficient financial means 19.4% 35.7%
Insecure political and economic situation 19.4% 21.4%
Lack of a good idea 23.1% 0%
Lack of experience 13.4% 7.1%
Lack of good partners for starting business 9./% 1%7
Lack of knowledge 8.21% 0%
Not interested 1.94% 28.6%

D,00%  5.00% 10,00% 1500% 20,00% 25009 30,00% 35,30%

danagy basics
1. Management bagics 5.05%

. . a5
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a1 Fr 1 o
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5. Computer literacy

16,20%

[ uages
6. Foreign languages 10,23%

10,19%)
10,23%)

7. Business conmmumnication

M Basic group M Control group

Figure 3: Knowledge that the examinees lack in ptdenanage their business successfully

The survey has shown that the Basics of financeaaedunting and the Basics of entrepreneurship
and small business take a dominant position of gssrg knowledge - nearly 50% of examinees in

both groups gave these questions. Important maiohé®e examinees’ answers, beside in these two
answers, can be found at the Management basicsidepable deviations in the answers can be seen
at almost every answer except the Basics of emngpirship and small business and the Business
communications.

Entrepreneurial ambience
When speaking about the ambience for businessugiathe young (basic- 83.53%, control - 74%)
mostly consider that the ambience is not encougagitd that the state has to be the key initiator of

this process (basic — 89.3%, control - 96%).

Out of the suggested answers on the question “\Aiteatin your opinion, the biggest limitations for
your own business start-up?”, seen from the levelthe total sample, three answers were
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distinguished: lack of financial means, unstablétipal and economic situation and too high taxes —
Figure 4.

The data in Figure 5 show the necessary encouragiagures for young population for their business
start-up. Three key supporting measures are disshgd: more favourable loans, education and
laws/regulations related to young entrepreneurgk&taregulation is also high ranked among these
measures.
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Basic
aroup
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B ungtable political and economic situation Eunloval competition
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Figure 4: Biggest limitations for business start-up
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Figure 5: Stimulating measures for business start-u

The aforementioned should serve as a starting fainhe state institutions as well as the institos

on the local level/municipalities which deal witietissues of young population and economy in order
to find solutions and create the ambience favor&resncouraging the young as entrepeneurs and
their own business start-up.

Business finances

The issues of financial support to young entrepenguthe form of start-up loans is often mentioned
by experts and entrepeneurs themselves as a sqrobfem both for potential and the current
entrepeneurs. The survey has shown that the examideminantly relied on their own financial
means (basic — 64.1%, control — 53.7%) — out of &fered forms of loans the examinees showed the
least interest in bank loans. The reason liesair thistrust in the banking system or bank loarigyol
towards the economy - Figure 6.
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Figure 6: Why start-up bank loans are unfavoralgleyfoung entrepeneurs — the reasons

Here we come to the key problem — currently, on etin market there are not enough offers of loans
for start-ups which will help young entreprenedfghere are more favorable ways of getting loans,
the young are still not informed well about all gratial loans (basic — 59.9%, control — 60%).

CONCLUSIONS

The data collected in the survey were providedheystudents of management and business so it was
expected that the majority of examinees in thisanwvanted to start their own business. Therefore,
the students wanted to start their own businessnost frequently they said that the main disturbing
reasons against their desire were lack of finameebs experience in managing enterprises, lack of
knowledge and good ideas. The results also poititeatact that the situation in the whole Serbia is
not stimulating and that attention must be paithtking conditions and encouraging entrepreneurship
among young population. All negative factors thatder the examinees from starting their own
business are the results of the absence of an aidegmbience for encouraging entrepreneurship
among the young. The facts confirm that almospediious activities in this field were limited and
short-lasting and were most frequently initiatedrigrnational organizations (USAID, GiZ, etc.).
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ABSTRACT

During the occurrence of disasters, the most ingmbris effective and timely response that reduagative
effects of disasters on individuals, property aodiety as a whole. Quick and efficient responseuireg
necessary resources. The amount and allocatioeswiurces is critical for speed of response andttsffef
reducing adverse consequences. In this paperydhgeivork that allows efficient preparation to dises and
management of available safety resources is predent

Key words: Safety resource, Framework, Disaster preparedness.

INTRODUCTION

Disasters can be classified according to diffeceméria. Some of them are: causes of disasteegdsp

of propagation, conditions and levels of consegegnapacity of resources deployed in response to a
disaster. The greatest practical value has claasifin of disasters by the nature of phenomena and
processes that cause them. According to (Mihialoal.e 1991), there are three groups of disasters:
disasters of technical character (in transportdsads, fires, explosions, accidents in industekdctric
power and utility systems, etc.); disasters coratedb natural phenomena (floods, earthquakes,
landslides, hurricanes, natural fires, epidemiandemics, etc.); disasters of ecological character
(degradation of natural resources, climate chategeperature inversion, disappearance of plant and
animal species, etc.). Groups, according to ttassification, are divided into types accordinghe t
nature or source of the danger factor. Disasterslassified by types regarding to a place of origi
type of sources of danger or risk factor status.

Disaster management is based on a cycle, whiclcalypiconsists of four phases: preparedness,
response, recovery, and mitigation (Kahn et al082@&hmed et al., 2008). Each emergency situation
management phase threatens certain resources nhonganizational, financial, or natural. In order
to adequately respond the occurrence of adversgs\as well as to minimize the effects of adverse
events on the functioning of a society, it is neaeg to effectively use and protect all available
resources, and to have enough knowledge to dowtisaty (Janakovi¢ et al., 2007; Vaso¥iet al.,
2016). During these activities, cooperation, camation, and collaboration are needed (dkoac,
2008).

This paper analysis activities and resources napes®r disaster management, demonstrating
classification criteria and stages of developméihe state of emergency, highlighting charactiesst

of management system and, finally, defining thetexinand basic management mechanisms to ensure
safety on the basis of available resources, whoclribute to disaster management effectiveness.
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LITERATURE REVIEW

There are different classifications of disastensShaluf (2007), the author classifies disastets in
three types: natural, man-made, and hybrid disastera systematic review, Lettieri et al. (2009)
emphasized definition of a common theoretical frand, independent by the specific disaster type,
as the main contribution to disaster managemerdryhelhe identification of main risks and all
hazards, and no single ones, makes decision-makorg precise making disaster prevention and
response more efficient. Different methods andussss are needed in pre-disaster, disaster and post
disaster periods. As described in Lettieri et &000), the following main phases of disaster
management are identified: preparedness and mitiggpre-crisis phase), response (crisis), and
recovery (post-crisis).

Disaster risk management is based on risk and rabigy analysis, as well as applying asset-based
approach to mitigation (Vatsa, 2004). The most irtgod in disaster risk reduction is to predict and
monitor potential disaster-affected areas. A sahdicators must be included into consideratiora If
set of indicators is large, multi-criteria methodast be applied (Jadkovi¢ et al., 2011). A principal
aim of disaster management system is to makesalrees potentially available for every incidemt, n
matter how the disaster is large (Perry, 2003). Tdmource collection and capacity building is
connected to outcomes of disaster risk assessmemt area. Scott et al. (2016) defined a generic
outcome-based monitoring and evaluation framewook disaster risk management capacity
strengthening, based on measuring retained knowladg behaviour change, improvements in the
disaster risk management institutional frameworki ereation of an enabling environment.

How to reduce disasters is just one part of thearet. The causes of vulnerability and dealing with
the outcomes of processes that are not fully utaiealsor controllable the other one are also immbrta
(Alexander, 2016). There are some problems thatlbgexist in developing and developed countries.
A society is more vulnerable to disaster if there aequalities, marginalization and corruption
(Alexander, 2016). Resources needed for post-@isastonstruction are usually not adequate in
place, time, or quantity, especially in construetpwojects (Chang et al., 2012).

Functional and human elements are important dudisgster and emergency management, and
development of a disaster and emergency systemré@008). The social factor is also important is
disaster management (Tierney, 2014). Moore (2008phasized the following external factors
influencing this management system: natural enwir@mt, societal factors, legal factors, government
and political factors, technological factors, aranmercial factors. The importance of information
sources diversification and emergency services ldpreent at different levels (local, regional and
national) is also emphasized.

Important aspect during the analysis of local gorent in managing disasters is its capability to
return the society to normal functioning (Kusumasaial., 2010). Changing conditions in a dynamic
environment does not help during disaster managemé&nmakes problems in organization,
communication, cooperation, coordination, data aerge, decision making, and work in the field
(according to Paton and Jackson, 2002). As the mngsbrtant local capability requirements and
critical factors of disaster management, Kusumasaral. (2012) identified institutions, human
resources, policy, finance, technics (technologgy leadership.

In order to define optimal information flow amonifferent stakeholders, a platform for information
exchange can be developed. In Nikolic et al. (20th#) authors stated that the software for the atipp
of collaborative decision making in emergency mamagnt was important for efficient decision-
making during disasters and technological catab#spTo make adequate decisions on disasters,
timely and complete information on the type and sleale of disasters are needed (Bayrak, 2009;
Holdaway, 2001). Monitoring and data collection dine most important activities to adequately
respond to a disaster. Modern network technologas be very helpful. The complexity of these
information-communication systems is analysed fteamnical and technological point of view, but it
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is also important to include organizational and honfactors of these systems, their reliability,
availability, survivability, maintainability, andbustness (Bayrak, 2009).

DISASTER MANAGEMENT LIFECYCLE

The problem of resource management connected &stdis is very important. From the point of
reaction, it is important to consider temporal @&spéefore, during and after disasters. Different
models of disaster management emphasize thesesplzame each phase requires certain resources.
Table 1 shows some representative models andithsic characteristics.

Table 1: Disaster management models
Model Characteristics
Integrated community- Community-based disaster mitigation based on c@tiper or experts or
based disaster managemergpecialists, planning team, and public agencieth participation of
model (Chen et al., 2006)| inhabitants, NGOs, and community organizationssésrces of resources,
public agencies are identified.
Traditional model of Defines pre-disaster and post disaster activiResources are included in
disaster risk management| every phase, without identifying different stakedek. It is based on a risk
and mitigation (Ahmed, management.

2008)
Disaster management Defines phases of prevention and mitigation, pregaess, alert, response
cycle (Urlich, 2008) recovery, and post-disaster phase. Every phatesigibed by a set of

activities. As important resource, informationdsitified.

Disaster risk management Defines pre-disaster phase (risk reduction thraudlyation and

cycle diagram (Khan et alJ, preparedness), disaster strike phase, disastemssphase (emergency
2008) response), and post-disaster recovery phase (ftegctisn and
rehabilitation). Some most important resourcesdenstified for every
phase.

Significant characteristics of all models listedliable 1 are phases which are defined in relabdhe
occurrence of a disaster. The importance of phasagreventive nature, preparedness, organization
of protection and rescue system are emphasizddllitich, 2008), the author stresses the importance
of timely and accurate information. Two represemaimodels, describe in Table 1, are presented in
Figure 1. Based on these presented models, we sgojpamework for disaster preparedness, and
identify necessary resources for different pha$elisaster management.

Preparedness

q Prevention and sScenarios development = Disasters
P «Emergency Planning X 7

EARLY WARNING + ADVICE FOR DISASTER e s Traning .

NATURAL HAZARDS IMPACT  SEARCH & e

RESCUE *Risk assessment and
mapping
+Spatial Planning
CAPACITY BUILDING RELIEF et sl Alert
TRAINING + PRACTICE EDiBlE Aaraness s -gefa\i\metlmomtonng
¢ ]
Pre-Disaster | Post-Disaster «Secure &dependable telecom
DAMAGE & NEEDS «Scenario identification
PREPAREDNESS ASSESSMENT + « all media alarm
PLANNING ANALYSIS
C \ Post Disaster
«Lessans leamt Response
RES:E ‘slig:fl &O N Scenario update +Dispatching of resources
RISK ASSESSMENT RECONSTRUCTION, *Sacio-economic and Recovery *Emergency telecom
PREVENTION & MITIGATION PSYCHOLOGICAL environmental impact “Early damage assessment Situational awareness
assessment sRe-establishing life-lines +»Command control coordination
«Spatial (re)planning transport &ommunication «Information dissemination
infrastructure sEmergency healthcare

Figure 1: Two representative disaster risk managemaodel (left - Traditional model of disaster risk
management and mitigation (Ahmed, 2008); rightsaster management cycle (Urlich, 2008))
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PROPOSED FRAMEWORK

Resource management enables connecting and combiiifierent resources for the purpose of
acquiring and creating competitive advantage of dhganization. There is a difference between
organizational activities and disaster managemetitites. Human, material and immaterial (non-
material or intangible) resources are importariath situations. Material resources can be constler
as realistic and financial resources. Real resguare constant material resources necessary to
perform certain functions.

For the purpose of disaster management, the m@sirtamt are major infrastructure, information and
communication channels and supplies. Financialuress are the necessary financial resources for
achieving the given protection function. In additito material resources, there are immaterial
resources. Different kinds of prior experience dmsbwledge are very important when taking
appropriate decisions during disasters. Investingnowledge and the development of new methods
contributes to a higher level of protection aneefifze response to the occurrence of adverse events

The rate of occurrence of accidents and its durataries on the type of emergency. For example, in
the earthquake, with duration of a few secondsetienot much time for evacuation or dislocatién o
resources. If a tidal wave is expected in a daywor, then there it enables to implement preventive
actions, such as dislocation of the available nesmuand application of additional measures.

Based on the process of continuous improvemenafetys it is defined management cycle based on

application of available resources. These resowaeg according to the type and complexity of a
disaster. The proposed framework is shown in Fidure

£ N Disaster -

= _m:ﬁ H H H H
} Before During Ao >
# Planning resources Communication \\
/" Risk assessment Coordination Resource consumption
F;’ Regulations and policies Critical resource Protection and rescue
I Resource colleetion (infrastructure) saving Short term recovery |
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[ Awareness on rescue and reallocation ,l
I\ importance Protection and rescue /'
\ - o
‘\ _F/'-_ T -H“"U"___"'x\_ 4
\\ :_ Learning from aceidents Yy ¥
- ~ Disaster management system improvement ==
| Resouree planning and rellocation ___/_____)
e S e —

Figure 2: Framework for disaster preparedness

The framework includes consideration of differeripas of resources: planning resources,
sustainability analysis resource, training resasirdeinds and equipment for operations, human
resources, organizational resources, financial uregs, communication resources, information
sources, protection resources, and rescue resources

26



EMC 2017, 16-17th June 2017, Zrenjanin, Serbia

Resources that are necessary before disastersrhappbased on previous experience and the need to
act preventively to reduce or eliminate adverseat$f First of all, it is a preventive action, and
training for the worst situation. For this purpoges particularly important the adequate allosatof
resources that would be most effectively appliecgrnvhn adverse event happen, to be able to react
quickly.

Algorithm of resource management in a disaster g@mant system is presented in Figure 3. It is
based on a framework presented in Figure 2.
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Figure 3: Algorithm for resource management in saditer management system

There are three basic parts of resource managementlisaster management cycle: before, during
and after a disaster happen. First part of theriihgo presents preparation period, consisting of
identification of goals and definition of objectsjedefinition of basic concepts and key parameigrs
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quality, risk identification, resource identificai, collection and allocation. There can be rediona
national and international sources of needed ressurf local community does not have enough
capacity to collect needed resources for disaséeragement.

If there is no disaster, the most important is tdlect all available data that could be used for
prediction or assessment of consequences and neestedces. When disaster happens, there are two
situations: resources are not available or resguace available. According to situation assessment,
and the complexity of situation, the available regses could be enough or not. Emergency
procurement can be from regional, national, orrivdgonal sources, when local sources are not
available.

During the resource consumption, the most imporigmocumenting all activities, monitoring and
assessing the quality of disaster management syisésed on available indicators. Some problems,
potential or real, can be identified and preventgéons can be initiated. Based on this assessment
some improvements can be done in a disaster maeafesystem or resource management. These
results can help to significantly improve the reseuconsumption, shorten available time to respond,
and reduce the suffering of people.

Monitoring and evaluation is very important in cenWonal supply chains. During disaster
management, it is very difficult to analyse theioécy of the system and response. The most
important is to reduce the number of casualtiesdmmlease human suffering. However, identification
of key performance indicators makes it possiblepte-define strategic objectives of the disaster
logistics. First of all, costs, speed of resporeféiciency, effectiveness and quality are considere
Also, accurate information during and after a deabkappen, can be just as important as water and
food, because it can prevent even greater advéeszse

Especially important in the present model is thedfmck loop, which is used for improving the
existing way of reacting, resource reallocationd @neation of new plans. In fact, corresponding
persons must take into consideration main effectiisasters, potential problems, and deficienaies i
the existing disaster management system.

During the reaction, short-term effects of disastere observed: the number of deaths and serious
injuries, increases risk of communicable diseadasiage to critical infrastructure (including medlica
facilities and water supply systems), lack of foadd need for population relocation. Activitiesidgr

the disaster often overlap, i.e. they are not ipequence, as shown in most disaster management
cycles.

CONCLUSION

In the XXI century, disasters, natural and man-maate much more frequent than before. This

requires considerably more funds and resourcebmiate or mitigate the negative consequences of
adverse events. Coping capacity of a local commuisioften not enough. Therefore, we need a wider
social consensus and efficient management of dlailesources. The proposed framework is based
on the efficient management of resources, whicbhwallthe analysis performed before, during and

after the occurrence of a disaster.

Taking into account two types of accidents, basedheir duration, there is possibility of efficient
redistribution of resources just before the digadfeit is predictable. This greatly improves the
efficiency of utilization of resources, the protentof specific resources, and more efficient ofiena
to eliminate undesired effects of disasters.

Characteristics of resources are different. Intaollito natural resources and material resourcbdew
managing disasters, especially significant arengitdle resources. Previous experience, even a mall
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one, can be very useful during resource managenamd, can significantly reduce negative
consequences of accidents, especially when it cooneglucing the number of casualties.

The amount of available resources, time complexpace allocation, total time needed to take a
society back to a functional state, are importautdrs affecting the management of resources in
emergency situations. However, disasters oftenezktlee capabilities of the local community, it is
necessary to spread reaction. In these situati@fiicient coordination, cooperation, and
communication is even more important, to be ablactiieve best possible resource consumption and
situation control.

As the number of resources whose values are meditis large, it is preferable to use a method for
selection of the most important resources, anduress that most affect the system to be able to
restore to its original state after a disasteroAlsis important to keep track of resources whach
available in limited quantities. For these purposgspropriate application of computer supported
decision-making based on multi-criteria analysigasy useful. Also, support systems for coordinatio
of activities of public institutions, public seres, private institutions and the army can signifia
simplify the deployment, distribution and efficiense of all available human, organizational and
technical resources, especially during disastedsrapost-disaster periods.
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ABSTRACT

The paper identifies general and particular opirdbocal government and small businesses on thmomal
development horizons. Different institutional greupave diverse points of view to the problem ofioeal
development. That is why the compromise in stratggperation (goal- and target setting, methods and
instruments assign) has to be reached. Local ati#soand small businesses are in special platieeirstrategy
planning system — they depend a lot on other urtgtital actors. The local authorities’ and smalsibesses’
opinions on the problem of regional developmentaaralyzed. Voronezh Region as a target of resaareiken.
The set of strategic opportunities is formed wilkte tassistance of expert community (regional anclloc
authorities, large and small businesses, sociahage etc.). Weighted analysis of experts’ opiniatmut
problems, horizons, incidence and possibility isieny means of fuzzy set method. As the resulp#récular
local authorities’ and small businesses’ perceptibregional development horizons are found out.

Key words: local government, small businesses, region, redidevelopment, challenges and opportunities

INTRODUCTION

One of the most important regional organizationadbfems is the problem of regional strategic
documents’ development. The perception of the dppdies and threats for socio-economic
development of different territorial subsystemgssential for the problem solution. It is eviddratt
different institutional groups have diverse poiotview to the problems of regional development.

The same thing one can say about interconnectienselen regional subsystems’ and country’s
development. The individual economic behaviour rifluenced by institutional group affiliation
(Baudrillard, Jaspers, 2014). The objective econopmbcesses valuation is also questionable. The
ambiguousness of small businesses, mesic- and magm@nment interaction is presented by
different authors (Franovskaya et al., 2015; Frakaya, Duvanova, 2015). Myasnikova (2012, 2015)
illustrates the differences between local socicreatic development particularities and their
perception by local government and community. Thetiqularities of different economic agents’
behaviour in equal terms are shown by Nikitina @@D11) and Sviridov (2015).

The article has the goal to bring to light the @ifint institutional groups’ opinion on regional

development opportunities and threats. The bebtéfsusiness, regional and local government, civic
institutions as the stakeholders of regional secionomic development are analyzed.
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METHODS

Regional problems and horizons are evaluated obdbis of traditional SWOT-analysis in which the
regional development opportunities and threatspaesented. The opinions of small businesses and
local authorities are recognized by the inquirynfowhere every factor is evaluated by two
characteristics — the power of influence (“potdntiansequences” for threats) and probability. The
opportunities’ power of influence upon the socio®emic development of Voronezh Region is
evaluated by the experts on a scale from one & &v strong influence, 4 — moderate influence, 3
small, 2 — the lack of influence. The probabilitvaluated as follows: 5 — the high level, 4 — ager
probability, 3 — low probability. There is no “lacd probability” value because the presence of the
factor is put on paper by the fact of its introdoict The traditional approach of the probability
estimate (on a percentage basis) does not apphirtoe of the fact that “probability” term is useg
authors in arbitrary way for putting together thewpr and the probability values. Furthermore,
traditionally the probability should to be evaluatey objective characteristics rather than experts’
opinion. The potential consequences and probahfitthreats are evaluated by experts in the same
way.

The weighted average is taken as the overall oppibies’ and threats’ evaluation. Opinion
consistency evaluation is made by the means ofyfisst method (Konysheva, Nazarov, 2011,
Nazarov, 2016). In the capacity of experts theregew2l business representatives and 26 local
government representatives. The full suite of opputies is thought of as A-set which contains the
fuzzy subset having generic function. The set fraginis presented as X matrix array consisting of 15
columns (in terms of opportunities/threats) and(2&) rows (in terms of experts number). Cells
contain values from 2 to 5 (see Table 1).

Table 1: Voronezh region development opportunéieduation matrix (fragment)

tunities

1 2 3 14 15

Experts
1 5 5 5 5 5
2 3 4 4 5 4
3 3 4 4 4 4
X= e e e b ) e e
21 (26) 2 5 5 4 2

The membership functiop, of A fuzzy set formulation is made in the followimay.

The rank value frequency calculation is made bynfdae 1, 2.

k=1..5 (1)
2 {5l

Ziej=Xi% H(X:} )] = J1 2)

WhereX}"JL — i element of j subset of X matrix.

This should provide the value frequency matrix &3 able 2).

Table 2: Voronezh region development opportuniteae frequency matrix (fragment)

rtunities
1 2 3 14 15

Values

1 0 1 0 0 0

2 2 0 0 0 1
Z= 3 9 7 4 4 7

4 5 9 9 11 6

5 5 4 8 6 7

32



EMC 2017, 16-17th June 2017, Zrenjanin, Serbia

To build the fuzzy set of experts’ rank values weleated the degree of membership of each value to
A set (the deal of each value in answers is caledlbay formula 3).

G=§*Z, 3)

wheren — the quantity of experts.

As a result the fuzzy set of experts’ rank valuds ceived (see Table 3).

Table 3: Voronezh region development opportungieduation matrix (fuzzy set, fragment)
rtunities
1 2 3 14 15

Values

1 0.0000 0.0476 0.0000 0.0000 0.0000

2 0.0952 0.0000 0.0000 0.0000 0.0476
G= I3 0.4286 0.3333 0.1905 0.1905 0.3333

4 0.2381 0.4286 0.4286 0.5238 0.2857

5 0.2381 0.1905 0.3810 0.2857 0.3333

For the following analysis the received set wasmadized by dividing the values of G set by the
highest value in the column. This is necessarylifar separation by Hamming calculation. The
highest value of the degree of membership of eadhevto the fuzzy set however equals 1. The
membership function (L) values are shown (fragmegfta Table 4.

Table 4: Voronezh region development opportunéieduation matrix (normalized fuzzy set,

fragment)
rtunities
1 2 3 .. e 14 15

Values
1 0.0000 0.1111 0.0000 0.0000 0.0000
L= 2 0.2222 0.0000 0.0000 0.0000 0.1429
- 3 1.0000 0.7778 0.4444 0.3636 1.0000
4 0.5556 1.0000 1.0000 1.0000 0.8571
5 0.5556 0.4444 0.8889 " . 0.5455 1.0000

The fuzziness index is calculated with the helpridp sello, — the closest to examined fuzzy set
using the conditional functioif():

Lok, = if (Ly,; = 0,5,1,0) 4)
The computations are shown in Table 5.

Table 5: Voronezh region development opportun#éiesuation crisp set (fragment)
tunities

[En
N
w

14 15
Values

Lo=

GIENIFIINIES
NN =1=)
o|r|r|o|o
R|r|lo|lo|o
Rk |o|o
o|lr|r|o|o

The computation of fuzziness index is made by limeetrics (Hamming distance):
b= =5 |uale) — pa () (5)

where:
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n — the number of set’s elements,
14(x;] — the membership function of fuzzy set,

Jta,x;) — the membership function of crisp set (the clogeexamined fuzzy set).

The computation of moduli of fuzzy set elementsia@mns from crisp set:

Ly = |L— Lg]

The fuzziness index is calculated by means of coluatues summation:

_ Zwn
Ly = 2i=1l1;

The computation fragment is presented in Table 6.

(6)

(7)

Table 6: Voronezh region development opportungieduation — fuzziness indexes of experts’ rank
values (fragment)

_ | Opportunities 1 2 3

14

15

Ls= [Fuzziness index 01481 | 0.1037

0.0741

0.1091 3810

FINDINGS & CONCLUSIONS

By the means of questionnaire, the presented ireTabkesults were received.

Table 7: Voronezh region development opportungieduation — the average values

Voronezh region development opportunities Oppotyupower of Opportunity probability
influence
Small Local Small Local
business | authority business | authority
1. Steady demand for nickel ore across the natiamdlglobal 3.62 3.65 3.48 3.62
markets.
2. I?emand for.reglonal entgrpnses outpu,t wnhpiquose of 371 4.00 367 3.88
national material and technical resources’ modatiun.
3. Increasing budgetary funding for regional deéeimziustry 4.19 435 4.00 4.00
complex.
4. Increasing private funding for regional economic 4.9 3.73 3.81 3.65
development.
5. Increasing business participation in regionalagroblems
solving (which includes PPP, social entrepreneprsts.) 3.95 369 348 385
6. The demand growth for regional agricultural secutput 4.09 377 4.05 3.81
across the global market.
7. Demand for regional educational services froreifm 3.71 3.73 3.67 3.73
buyers.
8. Federal transport infrastructure developmenjegts’
implementing (high-speed highway Moscow-Sochi; toldds; | 4.09 3.77 4.24 4.00
airport).
9. Federal imports phase-out programs. 4.09 4.12 .00 4 3.88
10. Cluster projects in wide range of economic soaclal 4.00 3.69 3.88 3.58
sectors.
11. The creation of favorable economic terms t@iigs
(Special Economic Zones, Priority Development Ayeas 4.19 4.15 3.76 4.00
12. Unused regional tourism and recreation ressunctake. 3.90 3.46 3.62 3.65
13. Bringing out of f[he capital city major companies 4.00 3.81 3.43 3.77
departments to regions.
14. North-South cor‘r‘ldor c.o”nnectlng traffic incrieas 4.09 3.85 3.81 3.77
development of the “transit” economy.
15. Gho§t economy incomes’ into open financial veses 3.90 4.00 352 3.65
conversion.
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Opinion consistency evaluation is made by the me&fszzy set method (see “Methods” part). The
results are presented in Table 8. All opportuniéiesgrouped by dimensions of consistency (fuzsines
index).

Table 8: Voronezh region development opportunitiemall business opinion consistency evaluation

;%Zear;ﬁts;val Opportunities’ power of influence Opportunitiesbpability
Steady demand for nickel ore across the natiordhl|&host economy incomes’ into open financial
global markets. resources conversion.
0.45-0.4 . . .
Demand for regional educational services from
foreign buyers.
Increasing private funding for regional economic
development.
Increasing business participation in regional dociaDemand for regional educational services from
problems solving (which includes PPP, social foreign buyers.
entrepreneurship etc.). Federal imports phase-out programs.
The creation of favorable economic terms terri®rierhe creation of favorable economic terms territorie
0.4-0.35 (Special Economic Zones, Priority Development | (Special Economic Zones, Priority Development
T Areas). Areas).
Unused regional tourism and recreation resourcesUnused regional tourism and recreation resourceg’
intake. intake.
Bringing out of the capital city major companies |Bringing out of the capital city major companies
departments to regions. departments to regions.
North-South corridor connecting traffic increasing
development of the “transit” economy.
Demand for regional enterprises’ output with the | Increasing budgetary funding for regional defence
purpose of national material and technical res@ircedustry complex.
0.35-0.3 modernization. Increasing business participation in regional docia
North-South corridor connecting traffic increasing} problems solving (which includes PPP, social
development of the “transit” economy. entrepreneurship etc.)
The demand growth for regional agricultural sectoiSteady demand for nickel ore across the natiorghl|an
output across the global market. global markets.
Federal imports phase-out programs. Demand for regional enterprises’ output with the
0.3-0.25 Cluster projects in wide range of economic and | purpose of national material and technical res@irce
social sectors. modernization.
The demand growth for regional agricultural sector
output across the global market.
Increasing budgetary funding for regional defence
industry complex. Federal transport infrastructure development
0.25-0.2 Federal transport infrastructure development projects’ implementing (high-speed highway
projects’ implementing (high-speed highway Moscow-Sochi; toll roads; airport).
Moscow-Sochi; toll roads; airport).
0.2-0.15 Increasing private funding for regional economic | Cluster projects in wide range of economic and
e development. social sectors.
0.15-0.1 Ghost economy ingomes’ into open financial -
resources conversion.

The local government opinion consistency is stmgtun a similar vein (not presented).

As one can see from the Table 7 none of expertspgrdid not rank any of opportunities (both by
power of influence and probability) as high levetofe than 4.5). Generally the small business
representatives in a greater degree are tend ievbdahat large business activities are of higlsues

for regional economic development. Their expectatrom government: infrastructural development.
Local government representatives are relying ugalerfal government activities and mobilization of
resources into the budget (“ghost economy inconms’ open financial resources conversion”). The
probability of opportunities evaluation by both gps is lower generally than power of influence.

The following opportunities have the most positisBuence (in the small business representatives’
opinion): increasing budgetary funding for regiomfence industry complex; increasing private
funding for regional economic development; the tosaof favorable economic terms territories
(SEZ, PDA). The probability of these occurrencealeated as medium and low. The evaluation of
influence and probability of “federal transport ratructure development projects’ implementing”
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opportunity is high enough. The experts’ opiniomgetency about above mentioned points is
sufficient (see Table 8).

The small business representatives are reliantt eoo governmental projects for defence and
infrastructure. There is large disparity of valoas about state preferences: the influence is atedu
as medium and the probability is evaluated as low.

Local authorities are relying upon federal governtraetivities and mobilization of resources inte th
budget. The experts’ opinion consistency aboutatggportunities is sufficiently high.
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ABSTRACT

The technology management is the synchronizaticeafnological- and management aspects of entespiis
order that the technology could contribute moretite competitiveness. The coordination of technalalgi
changes, the exploitation of technical capabilitied the usage of appropriate management toolsllgparts of
this area. Nowadays at the development of producticstems the claims of connected systems mustsbe a
taken into consideration, the companies confige& pprocesses according to this. The configuretiesys must
fulfil the expectation of increasing level of fléxity.

Key words: technology management, technical capabilities

INTRODUCTIONS

Nowadays companies are less capable to monopatiae/l&dge or keep it within the enterprise,
because of the four following reasons:

- the fast development of the information and commcation technologies,

- the mobility of the employee,

- venture capital became more important,

- the quality of the work of suppliers improve. (@5d2010)

An important goal of the technology design is idfgittg some of the most important elements of

success and focus the strategy and the produgfrdesithem. (Vagasi et al., 2006)

TECHNOLOGY MANAGEMENT

Technology management is administrative scienoging technical, economic, psychological, legal,

patent and managerial subjects in order to achserategic and tactical goals of the company as well
as planning, development and commercializatiomobvations. (Syryamkin — Syryamkina, 2015)

The technology is the expertise- and toolsystentwfacilitate the covering of needs. The technology

management is the crossfunctional activity whichk tie technology for the effective and efficient
function of the organization. (Pataki, 2005)
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The technologies can be defined on three diffensayts, (Pataki, 2005) (see also Figure 1.) on one

hand the role of technology can be considered se aaf the competitiveness, within that three

categories are distinguished:

- Base technologies: these are the foundations aidtmaty on a given professional field.

- Key technologies: in a given moment these havebilggest impact on the position in the
competitiveness.

- Pacing technologies: their advancement determim@aice of the future development.

On the other hand the connection of the technotogye main point of product can be analyzed, in

this case there are also three different typesatfriologies:

- Core technologies: these determine the essenceotaef the given product.

- Complementary technologies: these are needed &echenctions, those increase the use value
of the product.

- Peripheral technologies: they are not necessary,thmy could contribute to the business

Success.
y A A4
Core /
Complementary /
/ Product
Peripheral
Process

Base Key Pacing
Figure 1: The three types to define technolodieataki, 2005)

Kotler et al. (2008) defined 5 product levels: ¢ageneric, expected product, augmented, potential
product.

Core Product

A basic product focusing on the primary purposeafbich the product is intended.

Generic Product

Contains all conformities, related not only relatedhe basic function.

Expected Product

Meet all customer expectations.

Augmented Product

There are features of the product which differdatisa in the competition, special band or
image, additional services.

9. Potential Product

PN AWONPE

There are potential augmentations and transformsatizat the product may undergo in the future.

IDENTIFICATION AND TECHNOLOGY ACQUISITION

Identification of technology is necessary at adigets of the development and market life cycle. This
process must consider market changes as well bsdiegical developments. Identification includes
search, auditing, data collection and intelligepoecesses for technologies and markets. (Cetindamar
et al., 2015)

The process of technology acquisition has eiglgesta
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Identification of technological needs,

Obtaining information about alternative sourcesechnology,
Dissemination of information,

Evaluation and selection of the most suitable tetdgy,
Unpackaging of technology packages,

Negotiation of the best terms and conditions,

Adaptation and absorption of the imported techrnglog

Optimum exploitation and maximum utilization of ttechnology. (Sonmezturk Bolatan et al.,
2016)

Incoming of the
inner order

Examination of
technological
requirement

D

Clarification

s there enough
information?

Returning
requirement?

yes ¢

Prepare earlier
documents

s the change of the offe
parameters necessary?

Are changes
necessary?

yes
A4 4

Prepare the
modifications

A

Examine the

modification no

Are changes
acceptable?

Calculating the material-, tool- and
machine requirement

Check the
designed
technology

Modificate

no 2

Is it approveable?

yes

Figure 2: Planning of the production
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The special information gaining process of innox@atompanies is known as technologywatch by the
literature. During this, the companies collect stifec, technical and technological informations as
well as standards to follow the activity of theirepent- and potential competitors and R&D
organizations. (Buzas, 2007)

It is especially typical to production companiesattthey seriously underestimate the strategical
significance of the process technologies and thgortance of their role in achieving competitive
advantage, compared to the product technologiesveMer a process technology could also basically
revolutionise one or more industries and could disstically change power relations of markets just
like a product technology. The service provider pamies usually do not make such mistakes,
because they are process oriented. (Pataki, 2014)

PLANNING OF THE PRODUCTION

Regardlng the design of the product, the technofildgys major role. (Figure 2.) Main steps:
Designing of the technology,

- Calculating the material-, tool- and machine regjument,

- Printing the material order and product followirttadt,

- Provide the drawings for the production plants,

- Preparing the cut design,

- Plan the quality investigations,

- Preparing the measuring charts.

The investigated company does not do standard rdeaigd development activities because of the
character of its products.

The effect of production technology appears alreddyng the design of the concept, this various
connection covers the whole life-period of makihg product. The goal is, to create a technologicall
appropriate construction and to find a functionatvantageous, structurally the simplest finangiall

optimal solution. (Dudés, 2009)

There is no use to debate about that which piedefafmation or activity is the most important. The
facts show it clearly, that the thrift of the pration is determined by the kind of technology. Some
authors doubt the dominance of the technologidakebn the thrift, because according to them, the
product and its design is more important than thehnology itself. The technology became a
determining and acclaimed factor of the econonlitain the recent decade, because of its elevating
effect on the economy. This is proved by the studigout the economies of given countries or country
groups. The kind of the technology is one of mastsidered factor in such analyses. (Prohaszka,
2001)

The new production technologies influence the @dgssafety technology, communication channels,
scope of activities, jobs, authorities, connectigmawer relations, these must be considered at the
planning of changes. (Pataki, 1999)

CONCLUSIONS
The accelerated appearance of new technologiesttendittainableness of competitive advantage
which is gained from the possession of the inngegtirocess highlight the importance of technology

management. The foundations of enterprises ark tisél products and services of the industry.
(Szakaly, 2002b)
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At the same time, the long-continued developmemtes¥ technologies and the long changing periods
up value the reserving of the old technology amaligle possibility for the long-drawn- or gradual
changes. (Szakaly, 2002a)

The role of technology and technology managemeoare more important during the last decades
and became a strategic issue.
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ABSTRACT

Modern society is faced with serious challengesciviiave contributed to the negative trends in t@emic
globalisation. Globalisation is the only economi@aywfor national economies all around the world. The
characteristics of economic globalisation are médg uneven industrial development, intensive aapion of
information and communications technology (ICT)velepment of innovations, improvement of produdyivi
and the need to increase the level of competitisgnEhe intensive application of ICT in business influenced
the emergence of a new business model — sharinpeog but also the users themselves, who are isicrglgt
insisting on the usage of Internet, smart phones tablets while purchasing goods or services. Dmpirfy
countries have to follow the trends on the globakkmt, but also create their own national economowth
models.

Key words: strategic management, competitiveness, globalisatinformation and communications technology,
business strategies.

INTRODUCTION

In global business conditions, national economiesanstantly faced with new challenges which
make the process of managing an organisation momeplex. The emergence of new regional
economic leaders (China, India) and the creationewf regional alliances of BRIC countries (Brazil,
Russia, India, China) are influencing the new gl@sanomic division of power, on the one hand, and
a gap which is still present between the rich amok gountries, on the other hand. Solving economic
inequalities and creating economic balance is dnbeimperatives of the global economic policy.
Competitiveness is an imperative in companies’ @mporary business practices. Increasing the level
of competitiveness of the national economy is aperative for the countries and all their efforte ar
concentrated on it. The critics of economic glodrtion are in fact those countries which cannot be
competitive on the global market and are thus &@agcfor excuses for their failures in big
competition and its inequality. National competiiess cannot be achieved without increasing
companies’ productivity and efficiency which reeagrconstant improvement of employees’ skills,
application of new innovative solutions and introtion of new technologies in business. Productivity
is the ultimate engine of growth in the global emmy. Raising productivity is therefore a
fundamental challenge for countries going forwa@ECD, 2015). According to Klaus Schwab,
restoring global economic growth will be a challenigr leaders. Permanently diminished growth
translates into permanently lower living standamsigh 5% annual growth, it takes just 14 years to
double a country’'s GDP; with 3% growth, it takesy&hrs. If our current stagnation persists, our
children and grandchildren might be worse off ttfair predecessors (Schwab, 2017). However, what
brings controversy into global business is the milea new business model sharing economy
Fundamentally, sharing economy platforms use ieteremartphone, and software technologies to
create marketplaces that facilitate transactiortgsd®n numerous peers — decentralized buyers and
sellers who are frequently individuals or smallitesd. This new business model enables completing
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business transactions without intermediaries ufaleurable financial conditions. Famous consulting

house PricewaterhouseCoopers estimates that sterampmy marketplaces focus on five sectors —

peer-to-peer finance, online staffing, peer-to-paecommodation, car sharing, and music/video

streaming (Federal Trade Commission, 2016).

Countries in transition have to focus on a cougdlereas when creating their strategic economic

model which will enable national competitiveness:

- Increasing the productivity of manufacturing comjpan

- Applying international standards (ISO 9001, ISOAQUMHACCP, Global Gap and the like);

- Constant improvement of employees’ skills;

- Encouraging innovations as the driving force of pamies’ productivity and competitiveness;

- Developing infrastructure as a prerequisite forcessful business operations;

- Developing companies’ awareness about the impagtahtCT in business;

- Caring for equal economic development with a viewvdecreasing poverty and economic
inequality;

- Creating legal frames which enable a fair marketga

NEW COMPETITIVE RELATIONS

Economic globalisation is the result of social proiility growth, which mostly happened owing toestific
and technological advancement and not owing toiadiyiduals or countries. It is the driving forcé global
growth and it facilitates the flow of goods and italp advancements in science, technology andisatibn and
interaction between people. The consequences ofltiml economic impact have been felt equally bthb
developed and developing countries. The most prggsigoing task put before the global economicdead to
steer the global economy out of difficulties. Fertmore, as a result of global economy problems,gdye
between the poor and the rich countries, i.e. betvthe South and the North is widening.

The main causes of global economic problems aemtbritical issues in the economic sphere whidhtgtven't
been effectively addressed (Jiping, 2017): 1) Lafciobust driving forces for global growth makesdliftficult to
sustain the steady growth of the global economyn&(lequate global economic governance makesfitwlifto
adapt to new developments in the global economyJi®ven global development makes it difficult toene
people’s expectations for better lives. Global eron today is characterised by slow developmentatr and
especially by the insufficient growth of the gloliedde. Reasons for this situation can be founuhéffective
short-term policy stimuli and structural reformsigihare unfolding too slowly. With a view to solgirbad
economic indicators, global economy is now seagliém new growth drivers, since the traditional ieleg to
drive growth have weakened. New technologies, whielhe seen as the new sources of growth, still iiave
risen up to the task. Estimates show that emengiackets and developing countries contribute to &@ent of
the growth of the global economy. Also, the globabnomic landscape, characterised by the emergdnmmw
economic leaders (China, Russia, India), regiotianges (BRIC) and rapid development of new tedbgies,
has seriously changed compared to the previousgednfortunately, the global governance system ras
embraced those new changes which have an influemagsufficient representation and inclusiveness.

According to the founder of the World Economic Faorin Davos, Klaus Schwab, this round of industrial
revolution will produce extensive and far-reachimpacts, such as growing inequality, particulatg possible
widening gap between profit and employees’ salafié® richest one percent of the world's populatiom
more wealth than the remaining 99 percent. Inetyuadiincome distribution and uneven developmericspare
worrying. Over 700 million people in the world as#ll living in extreme poverty. It is also what liehind the
social turmoil in some countries (Jiping, 2017) tWMA view to solving global economy problems, ihécessary
to find the driving force for development, but alseate a balanced development which will ensua¢ aii
people have equal access to opportunities and @&hdine benefits of development. It is necessargraate an
economically balanced model which will satisfy @rea of sustainable economic business which incatps:
the issue of excessive influence of capital on reking of key decisions, unemployment, decreashey t
technological gap between countries, environmeodaicerns and the rule of law. Industrial transfdiom
creates new labour opportunities, but also incedse number of risky jobs and lay-offs. Some pedgame
globalisation for the chaos in the world. They ddesit to be the Pandora’s Box. Neither the migratrisis
nor the financial crisis were caused by globalatiThe financial crisis occurred because of treessive chase
for profit and failures in financial regulationslaBalisation is not the cause of economic problemsifested in
the limited industrial growth. Global economy haseb slowed down for a long time, and the culputsthis
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situation should be sought in the lack of robustidg forces, the lack of governance systems areen global
growth (Jiping, 2017).

THE ROLE OF NEW TECHNOLOGIES IN CREATING FUTURE BUS INESS STRATEGIES
FOR COMPANIES

Global economy market has shown that there is @ar doundary between industrial sectors anymanegghe
companies which deal with digital technologies améering into other sectors suggesting new valiss result

of cooperation between the old and the newly-agribeisiness partners, the new value has to be nedefi
through a value chain. Technology is the most dyadattor of economic development and the achievesia

the area of high technology and clean technolomifdsence the creation of completely new marketsiew
product applications. Digital technologies haveated new markets and unprecedented business opipiegu

In Europe, the key challenge is to ensure that symbortunities are fully captured by industry amavice
companies, leveraging digitalisation to create ghovand new jobs (European Commission, 2017). The
development of information and communications tedbgy (ICT), as well as the emergence of compadiesr

and Airbnb, have used the advantages of applyirgitldustry in business which has led to a new rmss
model known as sharing economy. As a result of, that have a division on sharing economy sector and
traditional rental sector on the global market.haring economy marketplace involves three imporactors:

the platform, which provides the marketplace, thedss (also referred to in varying contexts as ooress,
riders, or renters), and the sellers (also refeteeth varying contexts as suppliers, providershosts). The
buyers and sellers are typically individuals or Breatities who transact over the platform. A ptath provides

a discrete set of services to the parties usinfadilitating their efforts to transact effectiveand efficiently,
including searching for potential transacting parsn agreeing to terms with them, and performimgdbntract.

To facilitate transactions, a platform is designedgrovide an online marketplace that buyers atiérsecan
access by employing various internet-connectedaligpmmunications devices (e.g. smart phonesetslaind
the like).

PricewaterhouseCoopers (PwC) data show that kesingh&conomy sectors (peer-to-peer finance, online

staffing, P2P accommodation, car sharing and muded streaming) generated $15 billion in revenues

worldwide in 2013. On the other side, the traditibrental sector (equipment rental, B&B and hostbtsok

rental, car rental and DVD rental) generated $2dlibmh. However, it is estimated that by 2025, thlearing

economy sector will generate $335 billion, whiclil e identical to the traditional rental sectorqiidle Aoife,

2015). The European Union compared to the USA haig gap when it comes to investments in the IC3aar

This is why the European Commission has decideitest 335 billion euros in this sector with thenadf

raising the level of global competitiveness. Thigeistment is considered to be one of the ways iiclwit is

possible to empower existing companies for the temkinological period, as well as to reskill thewriforce

for the technological industry. Strategic Policyrim on Digital Entrepreneurship has pointed outdkistence

of a digital skills gap in their research. As aute®f computerisation of key technological advasce4% of

European businesses are at risk of closing dow#h @f7the overall number of surveyed companies, icens

missing digital skills as the key hurdle to theigithl transformation. Furthermore, the data whiomfirms the

big digital skills gap between EU companies is thay 4% of companies have ensured that theiritigiefforts

are aligned with their overall digital strategyré@égic Policy Forum on Digital Entrepreneurship1@). As a

result of the gap in the area of computer skillswiedge, EU economy will have four big problems:

- The lack of competitiveness of companies and natieaonomies of EU member countries;

- The existing (manual) jobs becoming obsolete, witidluences the change in the way certain industrie
do their business, but also the change in the labmuket itself (between 30 and 90 million people,
10% and 30%));

- The process of digitalisation will create new typéskills which will contribute to the need to kdkand
re-employ the redundant workforce;

- The average involvement of women in digital indyssronly 15% which is unfortunately not enough and
makes the solution of the digital gap problem ndifgcult.

Reskilling the workforce in different EU industriséctors is a major priority and challenge. Thesoador this
kind of EU attitude towards new skills lies in tlaet that in that way they can mitigate the ecorwanid social
risks that will come from failing to prepare the nkfiorce for the digital future. All trainings whiatould be held
with a view to empowering the workforce for the ithyindustry, have to be connected with the neafdhe
industry. Unfortunately, the society is still una@af the problem they're facing, which is confimney the fact
that employees in the new global business condititawve to be ready to reskill and shift to othetustrial
sectors (Strategic Policy Forum on Digital Entregership, 2016).
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THE APPLICATION OF NEW BUSINESS STRATEGIES FOR COMP ANIES IN
TRANSITION COUNTRIES

Since the beginning of the global financial cri@808), which lasts even today in certain segments,
companies’ strategies have mainly focused on lowecosts and creating suitable business models
which would enable them to adapt to new marketdseihe largest number of companies has used
the models of downsizing, outsourcing and integrativith a view to increasing business efficiency,
lowering the costs and surviving on the market, &lgb achieving competitive advantage on the
market. When talking about national economy stiateglepending on their economic, political and
raw material potential, they can choose from thiéoWong three strategies: globalisation (100%),
semi-globalisation (10%) and regionalisation. Glddadion (100%) is the strategy used the most by
large economic powers like Japan, China, USA andsRu which are in that way showing their
economic and political power. Harvard Business $thwofessor, Pankaj Ghemawat, is of the
opinion that semi-globalisation is the real statehe world where borders still matter (Ghemawat,
2010).

When talking about business strategies of tramsidountries such as the Republic of Serbia, the
Federation of Bosnia and Herzegovina, Montenegroatia and Albania, but also countries from
other continents similar in economic power, theioreglisation strategy is a good start of business
internationalisation. When talking about WestertkBa countries, the regionalisation strategy can be
achieved in three directions: joining the Europé&hmon (EU), Eurasian countries and the CEFTA
Agreement. According to the data of the Statistioffice of the Republic of Serbia (SORS), the
biggest export partners of the Republic of Serhi2017 are: the European Union $707.6 million,
MEDA (Economic Association of Mediterranean Cousg)i $130.2 million and WBCs (Western
Balkan Countries + Moldova = members of the CEFTgheament) $ 139.8 million, APEC (Asia-
Pacific Economic Cooperation) $91.3 million (SORS17). On 19 December 2006, Serbia became
the member of a unique multilateral Free Trade Agrent in South-East Europe, CEFTA 2006,
together with eight other countries (Albania, Basand Herzegovina, Bulgaria, Croatia, Macedonia,
Moldova, Montenegro, Romania, Serbia and UNMIK/Kas@s a customs territory in accordance
with the Resolution SB OUN n. 1244). CEFTA Agreemgefines general obligations relating to the
trade of all goods. The general rule is that qiamitnitations, customs duties and other import and
export duties will be abolished in the trade betwi® countries in the region and that new limitadi

will not be introduced (PKS). For the economy o fRepublic of Serbia, but also Western Balkan
countries, the imperative should be pooling aropratiucts or services and a joint appearance on the
EU market, i.e. certain member countries, but akstain countries of the Eurasian alliance, such as
Belarus, Russia and Kazakhstan. Individual counthiemselves do not have enough economic power
and potential to appear on the EU or Eurasian mafkee data of the Ministry of Finance of the
Republic of Serbia show that the EU was the biggegort partner in 2016 (66.1%) which is an
increase (0.4%) compared to the previous year @itiniof Finance, 2017, p. 28). According to the
data of the Ministry of Finance of the Republic ®rbia, on the list of 10 biggest foreign trade
partners, as many as 7 countries are from the Ethkenhawhile the other partners are the Russian
Federation, China and Bosnia and Herzegovina. Hewenvhen talking about the EU market, we
mostly mean the markets of the neighbouring coesitr Italy, Germany, Croatia, Slovenia, Hungary,
Romania and Poland. Germany and Poland standaattfre others as foreign trade partners.

The first five divisions of export products areadovehicles (10.2%), electrical machines, apparatus
and devices (8.3%), fruits and vegetables (5.4%Meals and products based on cereals (4.7%) and
power-generating machines and devices (4.5%), tvétexport value of 4,459.3 million euros (33.1%
of total export). Agricultural production is the macontributor to the export growth in the fourth
quarter, followed by the production of basic metata&l electrical equipment. A third of the basic
metals export value, is exported by Hesteel Irokaiowhile a half of electrical equipment export
value is exported by three companies — Simens, rgorand Robert Bosch (Ministry of Finance,
2017). On the list of the first 10 products in estppthe first place belongs to ignition wiring sébr
planes, vehicles and ships (USD 52 million); theosel to diesel cars up to 1500 T(SD 40
million), on the third place is the refined coppeeport with the value of USD 24 million, followed b
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new tyres for passengers’ cars, also with the vafugSD 24 million; the next one is the export of
hot-rolled products in coils (iron and unalloyeded) which amounted to USD 17 million, which is the
same value for the frozen raspberries export; eéxqfarars, candle burning over 1000 but below 1500
cn? also amounted to USD 17 million, which is also éx@ort value for parts of seats; the export of
fresh apples amounted to USD 16 million and the péece belongs to the export of plastic coated
paper and cardboard, worth USD 15 million (SORS,720The data from the Ministry of Finance of
the Republic of Serbia for 2016 show that the eixpalue of the 15 biggest exporters in 2016 was 3.9
billion euros. As can be seen in table 1, FCA @rlsijthe biggest exporter, while other companies ar
far behind in the export area. The company FCAj&fbdbm Kragujevac produces road vehicles of the
Fiat 500L brand, but the problem is that the companly assembles car parts. The production is
mostly done in other countries which has a negaimience on the companies in the machine
industry, automotive industry and other industrileat would be interested in participating in the
production. Only a small number of domestic comearian compete with the FCA Srbija and that
only in the production of certain components, sashcables, seats, electro equipment and the like.
This example is to show that to the Republic ofo&erglobalisation does not offer the opportunities
of a sophisticated production and that we havertoaur strategies in two different directions — the
manufacturing industry and the production of congus.

Table 1: The first five biggest exporting compaiiiethe Republic of Serbia in 2016

No. | Name of the exporter Place Value (mill. Eur)
1. FCA Srbija d.o.o0. Kragujevac 1,068.3

2. Hesteel Serbia Iron & Steel d.o.0. Beograd* Badg | 368.7

3. Tigar Tyres Pirot 315.7

4, Naftna industrija Srbije Novi Sad 235.8

5 Philip Morris Operations NiS 220.2

SourceCurrent Macroeconomic Developmentg017). Republic of Serbia, Ministry of Finan&sctor for
Macroeconomic and Fiscal Analysis and Projectipn25
*from July 2016, the company Zelezara Srbije opeainder the new name of Hesteel Serbia Iron & Stee

When talking about production on the market of Regpublic of Serbia, it is necessary to point oat th
activities in the textile industry sector which h&b in export structure in the previous year, bhéere

the production is mostly based on contract works Térm of business has its good and bad sides. The
good side is that when the company does not hawaraded product and a market, there is still an
opportunity to work and sustain the company on fherket. However, the problem is that the
company does not have the opportunity to implenmembvations in production processes in these
activities and thus loses the technological padh thie competition, as well as the motivation @ th
employees to improve the production processes.r@onwvork is usually used in countries where
workforce engagement is much cheaper than in thielolged economies. The research on ICT usage
in companies, conducted by the Statistical Offidetlee Republic of Serbia in 2016, on a
representative sample of 1,673 companies, alsdw&muapon the companies’ attitude to provide any
kind of training for the employees who are not I€Xperts, with a view to developing ICT skills.
When talking about the industries where the trgroh employees who are not ICT experts is most
prevalent, the most prominent ones are: the se€@ccommodation service and food (45.2%) and the
sector of information and communications (40.9%)wever, if we want to increase the level of ICT
skills in domestic companies, it is necessary thatcompanies get more involved in this area. From
the total number of surveyed companies, only 27di%ompanies take care about providing ICT
skills for the employees who are not ICT expertdcWwhs not enough and presents an additional
problem for the application of new technologiesbimsiness operations (Kasevi¢, Pavlove, &
Sutié,. 2016).

CONCLUSION
In global business conditions, the boundaries betwiadustries and sectors are diminishing by the

day and the traditional way of doing business isohging inefficient. The application of new
technologies is becoming the necessary elemerdropanies’ developmental strategies. Owing to the
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rapid development of ICT, a new economic model km@s sharing economy is emerging, which
enables the end users to satisfy their new expecsatCompared to the previous period and the
traditional way of doing business, the end usadayaan satisfy their needs in a much more efficien
and financially affordable way. The application IGT has enabled certain business processes to
become faster and more efficient, which contribiitesertain occupations becoming obsolete which
in turn additionally influences the rise of unemptent. Owing to the digitalisation process new
types of skills will be created which will contritauto the need for new skills and re-employment of
the redundant workforce. The European Union isgyto lower its digital gap with other economies
through encouraging the process of retraining Iniraustrial sectors. Transition countries in the
conditions of new global economic currents, havauta exclusively to the process of regionalisation
as the only model applicable in their economies.tHhe case of the Republic of Serbia, the
regionalisation strategy is aimed at three direstie- joining the EU, CEFTA Agreement and
cooperation with Eurasian countries. It is importdhat domestic economy cooperates with
complementary economies, since it is the only wagan survive on the market. Furthermore, the
process of globalisation itself does not offer th@portunities of sophisticated production to the
Republic of Serbia, but directs its strategy to thanufacturing industry and the production of
components.
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ABSTRACT

Managers in all organizations should take into aatohe qualitative aspects of the problem theg faut they
should also use the solution of quantitative modsls recommendation in order to make a good deci$ihe
field of Operations Research includes a “buffetkfast” of analytical methods developed to sohat cemplex
problems and to help make better decisions. Op@EmtResearch has been applied in diverse areds,asuc
agriculture, aviation, construction, education celenics, finance, healthcare, manufacturing, anit sports,
telecommunications, transportation, etc. OperatiResearch generates powerful benefits for orgdoizgtsuch

as: increased revenue, increased efficiency, refluost, optimized resource use, improved customerice,

etc. The aim of the paper is to examine the rol€pérations Research in managerial decision-making
renowned organizations around the world. Appligagicof Operations Research in 30 organizations are
presented and the annual savings are given.

Key words: managerial decision-making, operations reseanchlytical methods, benefits

INTRODUCTION

“I often say that when you can measure what yousgreaking about, and express it in numbers, you
know something about it; but when you cannot meaguwhen you cannot express it in numbers, your
knowledge is of a meagre and unsatisfactory kindhay be the beginning of knowledge, but you have
scarcely in your thoughts advanced to the statgoidénce, whatever the matter may be.”

— Lord Kelvin

In every organization it is the managers who mad@gions, and while some of them are operational
and short-term, others are strategic and long-témnorder to make a good decision in conditions of
increased competition, higher client requiremetirtse pressures, limited resources and swift changes
in technology, it is certainly a daunting task. “dgtional Research (O.R.) is the discipline of
applying appropriate analytical methods to helgéhwho run organizations make better decisiosss. It'
a 'real world' discipline with a focus amprovingthe complex systems and processes that underpin
everybody’s daily lives - O.R. is the 'science eftér'.” (The Science of Better, 2017). Aside friira
traditional term of Operations Research, a synonged for this discipline is the term Management
Science (M.S.). For the roots of the discipline@R., see Gass and Assad (2005). In fact, the
foundation of the activity of O.R. is connectedhe military services in the beginnings of World Wa

Il (Hillier and Lieberman, 2010, p. 1). During WWIit was necessary to effectively allocate the
limited resources of various military operationstesams of scientists who were actually the firdl O
teams did research on how to manage the militagyatipns. At that time, scientific and quantitative
techniques developed, and they proved to be quiteessful, so after the war ended, numerous
companies in managerial decision-making and plansiarted to apply similar techniques (Render et
al., 2012, p. 3).
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The usual phases of an operations research stadpeuifollowing six (Hillier and Lieberman, 2010,

p. 8): (1) Define the problem of interest and gatieéevant data; (2) Formulate a mathematical model
to represent the problem; (3) Develop a computsethaprocedure for deriving solutions to the
problem from the model; (4) Test the model andneefit as needed; (5) Prepare for the ongoing
application of the model as prescribed by managéermaed (6) Implement. These phases are described
in detail in Hillier and Lieberman (2010, pp. 8-1%Regarding O.R. models, methods and their
application, see: (Albright and Winston, 2016; Arstm et al., 2009; Anderson et al., 2013; Babic,
2011; Goodwin and Wright, 2014; Hillier and Liebemm 2010; Hillier et al., 2014; Jensen and Bard,
2003; Powel and Baker, 2013; Rardin, 2016; Ravimd2008; Render et al., 2012; Taha, 2016;
Taylor, 2016; Williams, 2008).

The developed methods and techniques, as welleasaimputer revolution, have contributed to the
rapid growth of the discipline of O.R. Operatioresagarch methods may be applied to solve real
complex problems in various areas, such as agui@jlaviation industry, education, environmental
and energy issues, finance, healthcare, logisti@keting, military, mining industry, production
management, transport, sport, supply chain managemelecommunications and information
technology, etc. (Cvetkoska, 2016, p. 350).

The Institute for Operations Research and the Mamagt Sciences (INFORMS) is “the world’'s
largest professional association dedicated to aachqting best practices and advances in operations
research, management science, and analytics t@wamperational processes, decision-making, and
outcomes” (INFORMS, 2017). It counts 12.500 memlzard it publishes 14 journals. The journal
Interfacesis “dedicated to improving the practical applicatiof OR/MS to decisions and policies in
today's organizations and industries” (Interfa@€4,7).

Aside from the Introduction, this paper describé® tsynergy between operations research,
management and decision-making, while special @dtens paid to the application of operations
research in practice, followed at the end withdbeclusion.

SYNERGY BETWEEN OPERATIONS RESEARCH, MANAGEMENT AND DECISION-
MAKING

“We are all decision makers first, problem solveecond, and creative thinkers third. We are born
with the talent of automatic decision making, claseur instincts, in order to survive. Next we dav
solve problems we face during survival. Creativenkimg is a talent whose degree of practice
distinguishes human beings from all other formifef I... Decision making, along with creative thirkin
and problem solving, are three areas with which theonscious mind is partly active.” (Saaty, 2006,
p. 207).

Regardless of whether it concerns a small or a&larganization, private or rather state, profihon-
profit, managers are constantly faced with the gask solving problems and making decisions.
Moreover, making a good decision leads to the sscoé an organization, while making a wrong
decision inevitably leads to failure, or to the siarase scenario - the closing of an organization.

The process of solving a problem covers the follgngeven steps (Anderson et al., 2009 p. 3): (1)
Identify and define the problem; (2) Determine #et of alternative solutions; (3) Determine the
criterion/criteria that will be used to evaluate titernatives; (4) Evaluate the alternativesdbdose

an alternative; (6) Implement the selected altéreatand (7) Evaluate the results to determine
whether a satisfactory solution has been obtailkdting a decision refers to the first five stepghef
process of solving a problem, i.e. starts with tdgimg and defining the problem, and finishes with
the selection of an alternative.

When solving the problems, it is necessary for rgars to take into consideration both the
gquantitative and the qualitative aspects. If thenager has had experience with a problem that is
similar to the present one or if the problem isitigely simple, then more emphasis can be put en th
qualitative analysis, but if his/her experiencehwi¢lated problems is scarce or the problem issquit
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complex, then the emphasis is put on quantitatineyais as a scientitific approach to managerial
decision-making. A clear statement should be foatmd for the identified problem, a model
representing a simplified picture of the problerawdd be constructed, with only the important aspect
from reality taken into consideration, followed Ogta collection, then from a “buffet breakfast” of
methods and techniques of O.R. the one adequatofgng the model is chosen, but if there is no
such method or technique, then it is developed,vétid solving the model it is expected for the best
(i.,e. most optimal) solution to be found, afterwsartested, the gained results analyzed, and
implemented in the organization. In order for theROresearch to be successfully applied in
organizations, it is necessary for the O.R. re$marto collaborate with the management.

O.R. can largely help the managers with the specliiallenges they face, such as (The Science of
Better, About O. R., 2016): to decide where to gtw@pital in order to grow, to get more value @lut
Enterprise Resource Planning (ERP), Customer Raktip Management (CRM), and other software
systems, to figure out the best way to run a catitre, to locate a warehouse or depot to deliver
materials over shorter distances at reduced dusteyecast sales for a new kind of product tha ha
never been marketed before, to solve complex sdingdproblems, to decide when to discount, and
how much, to get more cycles out of manufacturiggigment, to optimize a portfolio of investments,
to decide how large a budget to devote to Intersetaditional sales, etc.

By using O.R., organizations can benefit differgntlecrease of costs in millions, increase of pyofi
higher market share, better quality, improved psses, productivity, performances, etc.

OPERATIONS RESEARCH IN PRACTICE

"O.R. influences a whole range of decisions. Osira complicated business and O.R. thinking iscaiitio
taking the right decisions. O.R. people often bangdjfferent way of thinking about a problem thatiydon't
see for yourself."

- Roger Blackburn (Head of Strategy and Businessritign British Airways)

3663 First for Foodservice, Air New Zealand, AmazAmerican Airlines, AT&T, Bank Hapoalim
Group, Bank One Corporation, BMW, British Airwajtish Telecommunications, Canadian Pacific
Railway, Citibank, Continental Airlines, Crimestapp, CSAV, Deere & Company, Dell, DHL,
Eastman Kodak, EDS, Federal Aviation Administratibederal Express, General Motors, Hewlett-
Packard, IBM, INDEVAL, Jan de Wit, Kellog, KeyCorldijmberly-Clark, Memorial-Sloan Kettering
Cancer Center, Merrill Lynch, MISO, Motorola, NASAetherlands Railways, Nokia, Peugeot,
Procter & Gamble, PSA Peugeot Citroen, Samsungraldcs, Sasol, Swift & Company, Taco Bell,
Time Inc., United Airlines, Waste Management, Wosk€€ompensation Board. These organizations,
with headquarters in different countries, with éifint sizes, and belonging to various industriageh
one thing in common: they all use O.R. to imprdweirtdecision-making.

Table 1 shows 30 organizations that have applidg.,Gand their annual savings, as well as the
reference for each study. DHL and Hewlett-Packardually have made a savings of 22 and 180
million dollars, respectively. Merrill Lynch and ®aung Electronics annually have made a revenue
higher for 50 and 200 million dollars, respectiveRSA Peugeot Citroen annually has made a profit
higher for 130 million dollars, etc.

The application of O.R. in marketing and relatechagement problems is presented in Magee (1954).
Datta and Bandyopadhyay (1994) have studied thécafipn of O.R. in solving problems in the
industry and industrialization in developed cowdriThe application of O.R. techniques in financial
markets is examined in Board et al. (2003). Serf20il1) examines the applicability of O.R. in
manufacturing logistics. A review of O.R. studigspked to healthcare is given in Fakhimi and
Probert (2013).
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Table 1: Applications of Operations Research

Organization Annual Savings Reference
1. Air New Zealand $6.7 million Butchers et al. (2001)
2. AT&T $750 million more profit Brigandi et al. (1994)
3. Bank Hapoalim Group $31 million more revenue Aveehl. (2004)
4. Bank One Corporation $75 million more profit Trendlak (2003)
5. Canadian Pacific Railway $100 million Ireland et(2D04)
6. Continental Airlines $40 million Yu et al. (2003)
7. CSAV $81 million Epstein et al. (2012)
8. Deere & Company $1 billion less inventory Troyeakt(2005)
9. DHL $22 million Fischer et al. (2011)
10. Federal Aviation Administration|  $200 million Sudadt (2009)
11. General Motors $90 million Alden et al. (2006)
12. Hewlett-Packard $180 million Ward et al. (2010)
13. INDEVAL $150 million Munoz et al. (2011)
14. KeyCorp $20 million Kotha et al. (1996)
15. Memorial-Sloan Kettering $459 million Lee and Zaider (2008)
Cancer Center
16. Merrill Lynch $50 million more revenue Altschulera. (2002)
17. MISO $700 million Carlson et al. (2012)
18. Netherlands Railways $105 million Kroon et al. (2p09
19 Norwegian Companies $140 million Romo et al. (2009)
20. Procter & Gamble $200 million Camm et al. (1997)
21. PSA Peugeot Citroen $130 million more profit Patahenal. (2003)
22. Samsung Electronics $200 million more revenue Leachet al. (2002)
23. | Sasol $23 million Meyer et al. (2011)
24. Sears $42 million Weigel and Cao (1999)
25. Swift & Company $12 million Bixby et al. (2006)
26. Taco Bell $13 million Hueter and Swart (1998)
27. Time Inc. $3.5 million more profit Koschat et &2003)
28. United Airlines $6 million Holloran and Bryne (1986)
29. Waste Management $100 million Sahoo et al. (2005)
30. Workers'-Compensation Board $4 million Urbanoviclkaketf(2003)

Sourse: Hillier and Hillier (2014, p. 13), Hillieand Lieberman (2010, p. 4)

Lonnstedt (1973) has examined the use of O.R. icohZpanies quoted on the Stockholm Stock Exchange.
The most common areas of use are identified andatecoordination and production problems. Alke, t
following O.R. techniques were identified as fregfleused: simulation and network planning. Therdeg

to which quantitative methods (methods involvingggic planning, formal decision-making methodd an
operations research methods) are used in managam8atbian companies is examined in Nikolic et al.
(2010). The research was conducted through a questire consisting of 12 questions, and the samate
comprised of 30 respondents (senior managers) dBas¢he obtained results, the average degreeithwh
gquantitative methods are used in management inidedompanies was determined. It was additionally
determined that operations research methods (liigagraming, transportation problems, network
planning techniques, supply management, etc.) aesl umore often than methods involving strategic
planning (SWOT analysis, portfolio analysis, ABGbsis, etc.) and formal decision methods (ELECTRE,
PROMETHEE, AHP, TOPSIS, VIKOR, etc.). Time consitaiand lack of knowledge are the main issues
in the use of quantitative methods at managemeatden Serbian companies. Cvetkoska (2016) gives a
analysis of using O.R. in making decisions in migmall and medium-sized enterprises in Macedonia.
The survey was conducted via a questionnaire bliged electronically to 100 managers of micro, 100
managers of small, and 100 managers of medium-srtatprises. It was completely filled in by 93, 73
and 71 managers of micro, small and medium-sizeergrmses, respectively. According to the obtained
results it was determined that quantitative openatiresearch models for supporting the decisionirgak
process are used by 10% of managers of the mi2eé, & managers of the small, and 45% of managers of
the medium-sized enterprises. The benefits achievesing quantitative models in decision-making ar
cost reductions, successful coverage of costsntevgrowth, forecasting of sales, predicting flatians

in expected income, increased exports, productfimization, determining the optimal inventory lgve
better planning of activities, more efficient alldion of staff, reduction of customer complaintad a
improved customer satisfaction. Most of the resgoitsl believe that students at all levels of studigbe
Faculties of Economics should study O.R. modelsraathods and therefore use the acquired knowledge
in organizations.
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CONCLUSION

Numerous well-known organizations around the wanktke million-dollar savings annually because they
apply O.R. in their operating. The problem that basn identified is clearly defined, a model iseleped,

the needed data is collected, and a solution wisicleveloped, tested and analyzed, it is implendeinte
the organization. The solution from the O.R. ma&tauld serve as a recommendation to the managers fo
making better solutions in the organizations.

Decreasing costs, increasing revenues and profipraving quality, productivity and performances,
increasing market share as well as client satisfacare only some of the benefits for organizatitimat
use O.R. Lack of knowledge regarding the benefitgsing O.R. in the working of the organizationslan
its methods and techniques are the largest reasgntiis discipline is not applied in companies in
Macedonia at a satisfactory level. The managemetipanies should have trainings organized fanthe
through which they will acquire the needed knowkedgd skills for applying O.R. in their work, whie
the Faculties of Economics this discipline showddught at every study cycle in order for the shisl to
be prepared for their application in companies.
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ABSTRACT

This study investigates reduction of time possitdebe achieved through management of a new vehicle
development based on RTC test bed (Real Time CANked). Controller area network (CAN), as defimed
ISO 11898, is the dominant standard for networkingzarious technical systems especially mobileesysti.e.
various vehicle. Significant demand for faster andre problem-free development of new technical esyst
(which incorporate CAN bus), calls for establishiaghew test platforms. The paper deals with thgepto
management by using universal test platform whitkgrates various hardware and software toolsefstirtg

and verification of the new mobile systems with tcoller area networks. The management approach
incorporates universal and intelligent gates tovitlaicle’s network which reduce the amount of desasmitted

out of vehicle and, therefore, enables implenteniaf existing public mobile operator networks fannelling
data among various, stabile and mobile platfornodes.

Key words: Management, development.
INTRODUCTION

The RTC test bed (Real Time CAN test bed) is aregrgental platform oriented towards research,
development and testing activities related to theous mobile technical systems which use CAN
(Controller Area Network) to interchange data betwéeheir ECUs (Electronic Control Units) and

other subsystems. Here MTS (“Mobile Technical &ys’) includes various vehicles including

construction machinery, agricultural tractors, way vehicles etc. The more complex monitoring
requirements in professional mobile machines (caetbdo passenger and commercial vehicles)
makes the applicability of RTC test bed to varionsbile machines (rather than vehicles only)
extremely important.

All vehicles with inherent controller area netwoekg based on the ISO 11898 standard. The standard
was established in 1993 mainly for distributed eyt and especially for real-time controllers
distributed on large technical systems and basethenOpen System Interconnection model. The
standard defines physical layer and data link lagaly. In spite of the fact that ISO 11898 doesn't
define the third and higher media layers and ndribeohost layers, it has been widely implemented i
the internal combustion engine industry, on-roadi @ffrroad vehicle industry, construction machinery
agricultural tractors (AGT) and various agricullurachines industry, railway, avionics industry. et

The wide application of the ISO 11898 in variousustries is based on several advantages which CAN
brings. One of the most important property the ISI898 is that the bus is based on differential
transmission over twisted pair wire, on physicgetawhich enables the low cost of installation as
well as noise immunity. Other important reasonstlfier wide use of CAN bus are its error checking
capability on each frame (CAN specification incladéRC - Cyclic Redundancy Code), inherent
message priority as well as the built-in non-detive and transparent arbitration capability.
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Here-in listed features are the key reasons why 13808 became the base for many other higher
level protocols widely used in various industrieday.

However, the ISO 11898 defines two under most Byenly. Higher-level protocols important for
RTC test bed application on the vehicles are mahdge defined by SAE J1939 and ISO 11783. SAE
J1939 is older but extremely important since @asepted by engine producers, track and bus ingust
special vehicle producers, etc. Compared to diiwr level protocols based on CAN, this standard
has the broadest application. Its network layetinsctly supported by CAN data link layer while the
application layer gives support to various segmeht&hicle industry.

From the test platform point of view the importaetiture of this protocol is the existence of
development, diagnostic and network interconneatmmtroller applications (CA). The last mentioned,
i.e. the CA, is established to enable interconoeatif subnetworks with the same or different protec
on the same vehicle or/and for interconnectingatels network(s) with other, out of vehicle netwsrk
This allows the RTS test bed to be configured systematic and widely applicable way i.e. it suits
interests of various professional groups — usets@RTS test bed.

A reasonable level of flexibility to other existingrotocols similar toSAE 1939 and at least a
minimum upgrade flexibility (so as to be capableséwve future protocols which are likely to come
after SAE J1939) are of great importance for tiselteds.

Another extremely important feature of the RTS égkplatform is an openness to the users interested
in a more global approach i.e. using the data abigl on vehicle data busses for global data
management. A good example of this is managemeataf which can be provided based on the ISO
11783 standard which defines the global concepinfrchanging data from agricultural tractors
(AGT) and other machineries with users in the fotlistry.

Consequently, the test bed needs to become arptato users interested in data from vehicle buses
on both the micro and the macro level.

BACKGROUND

The initial work on establishing the RTS test beshsned from several different demands from the
past, all of which are linked to development andifogation activities on new vehicles or/and new
vehicles’ subsystems.

The common approach to modern development acBvii¢ initially test new vehicles’ subsystems on
already existing vehicles with similar specificaiso

The management also often asks for the market lahttte new system or vehicle to be speed up. This
task calls for a tool for reducing functionalitystieg and reliability testing of the new systemsany
members of the team that established the RTS headopis experience with similar tasks. Mainly, the
tasks were related to the diesel engine managesystems i.e. development and tuning activities for
engine and other vehicle subsystems’ electronidralber units (ECU). In the past the common
situation was that each team had to invest sigmifieffort in establishing its own test platfornhi§

led to wasting time and other resources. It wasonsvthat investing more energy in properly definin

a common test platform would give significant bésefo various professional groups. Also, it was
evident that, once established, the platform cdaddpermanently upgraded in-line with any future
demands.

In terms of the test bed's development backgroitiedmportant to note the initial tasks were otéh

towards ECUs and their software. Fast communicatiith the vehicle network was found to be an
important feature for the platform and it was deiieed that this feature would have to enable:
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- “real time” traffic monitoring on various vehicletsusses and
- direct approach to the ECUs.

At the beginning, for all vehicle’'s engine ECUs dimpment tasks, it was possible to have an engine
with computerized dyno as a platform for esseuksielopment takes.

However, this solution was not suitable for the EGhlat control vehicles’ dynamic. This required an
extension of the platform to the whole vehicle whitad to be tested in real service condition. A
remote approach to the vehicle network had to tedaoced. As long as the testing was performed in
the vicinity of the stable test bed platform wisdecommunication was adequate. But, long time
testing in service condition required the platfotm be expended with professional wireless
communication or with public networks provided bypliile operators. The latter was the more general
and more economical solution for further upgrade.

Finally, the requests for development related td/\(2ehicle to vehicle) communication as well as
requests related to interchanging vehicle’'s dath mianagement systems in production process, asked
for an “off-vehicle” infrastructure for data intér@nging on the platform (the stabile part of theCRT
test bed).

This part of the platform was developed in sevesatcessive steps initiated by various groups. The

main tasks which initiated various extensions efRTC test bed platform’s “off-vehicle” part were:

- monitoring construction machines' operational dataoost productivity,

- tracking vehicles’ and machines' location and tumsumption to maximise availability and
reduce operation costs,

- monitoring machines maintenance and service remeinés in order to minimise downtime and
increase reliability,

- vehicle to vehicle (V2V) interchanging data andestkimilar technologies,

- intelligent traffic systems (ITS) and traffic mamagent systems (TMS),

- development tools for interchanging data in-linhws0O 11783 as well as

- defining the optimal production strategies basedata interchanged in-line with ISO 11783.

The RTS test bed was established based on all abtmgk.

TEST BED CONFIGURATION

The RTC test bed is an open-architecture platfamrmeéxt generation technology development tasks
on various vehicles including:

- passenger cars,

- “commercial vehicles” i.e. tracks and similar vdégand

- AGTs and construction machineries.

On the lowest level it considers intelligent gates standard vehicles’ communication buses,
particularly to:

- controller area network (CAN),

- local interconnect network (LIN) and

- FlaxRate.

The gates are built with 151 slots (per gate)cWitian be independently programed to send or receiv
data to/from the vehicle bus. Therefore, each gateoperate independently, based on a previousty se
program downloaded in the gate’s non-volatile flasdmory. The gates are capable of performing
basic as well as higher level functions relatecdammunication with ECUs compatible with SAE
J1939, ISO-14230 and other higher level protodaladdition, the gates can communicate with GPS
devices based on the NMEA-0183 protocol.
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It is extremely important to recognise that the R{ESt bed is flexible to higher levels of various
protocols used on various vehicles. This is aclielg using the two instruments. Firstly, the
hardware is capable of working based on a few wuaridata link layers. The second instrument is
related to various software tools developed asdiass” between different higher-level protocolsisTh
makes the platform extremely flexible and applieabl all vehicles.

The “bridges” i.e. software tools which establigip@priate communication between various network
layers and ISO 11898 data link layer are able tdopm various advanced tasks. The problem is
related to appropriate evaluation of:

- message priority information,

- data page information,

- protocol data unit’'s format,

- specific / group data and

- source address information to CAN identifier (ID).

The same transformation has to be enabled in redetgection. In spite of additional complexity
which “bridges” bring with them, they are essenéislthey allow the test bed to be implementedlin al
existing as well as new vehicles. In fact, tharks the aforementioned concept the RTC test bed
platform is applicable to all CAN based systems.

The next extremely important subsystem of the e is the router with integrated advanced
EDGE/GPRS/GSM modem which provides automatic eistainent and maintenance of connection to
EDGE/GPRS/GSM 850/900/1800/1900MHz mobile networks.

The modem/router is able to transmit in two timgssknd to receive in four EGPRS, class 10, slots
with maximum bit rate of 236 kbit/s. Since the nmaxim bit rate of the ISO 11898 bus is 1 Mbit/s this
is more than sufficient. It is true that ISO 11888 achieves an approximately 4 times higher bit ra
However the set of information that has to bedmaitted (from the vehicle’s bus, through the gates
other communication equipment to the teams whiehRIEC tested platform) is much less than what
exist on the vehicle’s bus. As it was already ndtexl gates are “intelligent” devices which evaluate
information from the vehicle bus and extract andleate the same to the values requested from the
design and testing teams — the platform userse¥ample remote monitoring of vehicle engine torque
doesn’'t mean that all data from vehicle’s CAN fa&¢ transferred through the test bed. Furthermore,
it would be difficult to stream all data throughetimobile operator’s network. Instead of that, the
intelligent gate can be programed to follow CANftcaand to pull out from the data packet only the
byte which has priority level 3, PGN equal to 0k004 transmitted from node with address 0. Since
all parameters are as per SAE J1939 protocol thdd®’ tool will transfer all of them to ISO 11898’
identifier OXOODEOQO400. This will enable the gate falow the packets that start with the noted
identifier and pull out only the second byte frone toroadcasted data set. Bearing in mind that the
whole packet has 29bits identifiers, several mbiits and a minimum of 64 data bits, this reduct

of data transfer through the mobile operator netvisiess than one tenth of the data broadcasted on
vehicle’s CAN, or ten times less than 1Mbit/s. Tisistill at least two times less than what is bite
rate of the mobile modem/router (236 kbit/s).

For tasks related to global management of datajged from the vehicle’s bus, the platform uses th
same infrastructure as mentioned above. In additi@mmunication through internet is enabled. is th
case broadband connection with other global managesystems which are also based on vehicle data
(GMboMD) node is preferable. The platform givesmup to management based on data acquired by
using Internet Information Services (lIS). The KSused to allow clear graphical, real time data
monitoring (RTD), real time alarm status (RTAS), KMile transfer as per ISO 11783, remote
administration of test bed (RAT) and automatic répg (AR).
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METRICS OF BENEFITS ACHIEVED WITH NEW PROJECT MANAG EMENT
APPROACH BASED ON RTC TEST BED

Qualitative analyses have been focused on sevmah benefits which RTC test bed enables. The

most important of these are:

- Real time monitoring of data on mobile technicadteyn without streaming vast data sets. This
is enabled by two components: EDGE modem/routeriraietligent, programmable gates which
dramatically reduce the size of transferred dathout any information losses.

- Establishing and monitoring direct “mobile systemnmobile system” (M2M) i.e. vehicle to
vehicle communication trough RTC test bed. Sinadhaeaobile system has one or several nodes
(from the mobile operator’s network point of viear)d since the communication with all of them
is established via GRT tunnelling, all of them cestablish vehicles to vehicle (V2V)
communication.

- Providing support to various on road/off-road véhitesting by using mobile operators
communication platforms and tunnelling through tmsitwork. This is an extremely useful tool
for various project groups who are able to usedlheady established infrastructure i.e. start
their projects without investing their resource®#tablishing specific, dedicated test platforms.
This dramatically reduces the number of staff imedl in new projects. As a side effect, the
RTC test bed has been significantly improved thawoksputs given from various groups —
users of the RTC platform.

- Easier project monitoring progress enabled for mgameent teams: this is achieved through
integration of 1IS tools and intelligent gates atada transfer through publicly available mobile
providers’ infrastructure.

- Supporting groups dealing in global managementailable vehicles’ data for other industries.
For example a project which integrates data fromicatjural machinery in foot processing
industry in-line with ISO BUS i.e. ISO 11783 stardla

- Similar to support provided to the agriculturatidonod processing industry: supporting traffic
monitoring and traffic control oriented projectshig is based on platform’s capability to use
mobile networks to take data from the vehicles)uate it and to transfer the evaluated data to
the already established systems for traffic control

Quantitative measurement of the benefits providethe RTC test bed was conducted based on data
from previous projects, done without support frdma hew platform and data acquired from various
teams which used the new platform for their prgect

In the projects oriented towards monitoring daterfivehicles in on-road/off-road service a significa
time reduction was found. The time to the beginrohgiobile system i.e. the vehicle monitoring was
reduced by 15 to 55%. This is due to the fact émaalready established RTC test bad enables “ready-
made” the whole “off vehicle” infrastructure for naus projects. In various projects, data could be
provided after responsible extensions of the alreatkting hardware and software, only.

Three examples are taken into consideration fongfiation of time saving. The first one is a @oj

in which the development team had to investigate dffect of changes in engine control unit's
software on vehicle dynamics in real service. Based frequent requests which come from
benchmarking, the vehicle producers have closeetonanent testing of their vehicles with new
software in the field. Previously, without the R1&5t bed the usual practice was to instrument a new
vehicle every time. The data loggers had been fwedta acquiring and logging during the test and
the data had been taken at the end of every dagv@aiuation. Using intelligent gates to vehicle
networks and mobile operators’ network infrastruetanabled close to real time data acquiring and
evaluation which in turn allowed for important pbemena to be recognized immediately.
Consequently, it was possible to conduct the test a short time, to upgrade and corrected ECU
software as soon as the new version of the sameeeay and, immediately after this to repeat a
tests. It should be noted that ECU software coealdatlanged remotely i.e. by using tunnels through
mobile networks.When compared to the same tests performed withmtRTC test bed, tests
performed with the platform took up to 55% lessetim
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Table 1: Time saving with management based on tR3tMed in various projects.
Time needed

without RTC Time Time saving
. test bed needed with | . I ) . with the
Project type Based on RTC test Visualisation of time needed with RTC test bed RTC test
previous bed bed
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The second example in which total project time otidn was measured is related to vehicle
certification taskWorldwide regulations require the authorities tcalée to follow vehicles in regular
application, so they could verify deteriorationvehicles’ total exhaust emissiofhis has to be done
within extremely long time in the range of 5,000The RTC test bed allowed authorities to follow the
vehicle without being permanently present i.e. fittwir location. This dramatically reduced expenses
and to a certain degree, the time needed for ioatibn. Comparison of the time previously needed,
the time needed with the new platform, shows aatolu of 15%.

Finally, the third type of the project is related the integration of vehicle data from agricultural
machinery in foot processing industry where thestimduction was found to be ~35%. This is mainly
related to IS tools used together with intelliggates and real time data enabled from AG machines
in the field. Previously, the transfer of data tethto quantity of fertilizers used, pesticide ysetd.

was done off-line i.e. based on rough data colteatad evaluated manually by the in-field staff.ekft
that, data had to be sent to the food factory.dditeon, the dedicated teams in food plants needed
significant time to evaluate the received datatlfi@ir own purposes. The more strict regulations for
food industry products make using data from thkel§iéo check many relevant aspects before placing
the product on the market, unavoidable. Consequemtieduction of time for relevant activities is o
particular interest.
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CONCLUSION

The paper presents global concepts and experienEesew product (vehicle) development

management based on RTC test bed developed with.

The approach is based on:

- specially developed, intelligent CAN gates,

- advanced software routines integrated in intatiiggates which enable real time data for
reliable short-term management decisions,

- equipment for “tunnelling” data crucial for managent decisions through public mobile
networks and

- the stable part of the RTC test bed which useddifs to distribute raw or evaluated data to
various platform users including the project mamaget team.

The benefits of using the test platform are meakunequalitative and quantitative manners by
comparing how the same tasks are performed withaatfidut the RTC test bed. A dramatic reduction
in the time needed to perform various tasks wrenguthe new platform was found. Compared with
previous experience with the same tasks in quegti@reduction ranges between 15% and 55%.

Significant qualitative improvements were also foua be enabled by the test bed. Enabling direct
interchanging of data among mobile systems throtigh platform is particularly important for
management decisions. Another significant improv@menabled by the RTC is its support to
professional groups from non-vehicle industries whgage in global data management for managing
the projects for other industries.
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ABSTRACT

As a common set of contemporary knowledge andsskillthe fields of both civil and military safetgafety
culture should be viewed as a tool that simpliBeeryday security and safety activities. As ambigua/ord,
safety culture has the capacity to have differesamnings, primarily related to the scientific, ecmyoor military
area of usage. Other factor that triggers multiglsary nature of safety culture is the multidjgdarary nature

of the hazards observed in the fields of natioralisty, emergency situations management, occumsltaafety,
environmental and fire protection issues, and eapnoAlso, as an indispensable fact there is a human
dimension of safety culture, reflecting high leeébperator commitment to the topic subjected tutgution and

the sense of personal responsibility for the astiandertaken. In this sense, the aim of the papérgoto
describe the different approaches, interpretataon definitions of safety culture in a way that siders both

the previous experience and contemporary sciefiifitings.

Key words: safety culture, management, approaches

INTRODUCTION

According to Occupational Safety and Health Admiaigon, “Safety cultures consist of shared
beliefs, practices, and attitudes that exist aestablishment. Culture is the atmosphere created by
those beliefs, attitudes, etc., which shape ouatieh” (OSHA, 2017).

Both safety and security activity that expressesréadiness of operation and behavior in accordance
with the acquired safety knowledge and skills, adl s in accordance with the accepted value
judgments is a feature of safety culture (Stanar@@d09).

According to (Stafi 2005, 2011) there is a set of safety culture facto
- adopted attitudes,

- knowledge,

- skills and

- regulations in the field of security.

On the other hand, there are studies that precisellyze the elements of safety culture, as shawn o
figure 1.
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INFORMED CULTURE FLEXIBLE CULTURE
Those who manage and operate the system have A culture in which an
current knowledge about the human, technical, organization is able to
organizational and environmental factors that reconfigure itself in the
determine the safety of the system as a whole. face of high-tempo
operations or certain kinds
of danger — often shifting
l from the conventional

hierarchical mode to a

| REPORTING CULTURE R s
An organizational climate in which 2 SAFETY atter mode.
people are prepared to report their ‘ CULTURE -

errors and near misses. I I |

| JUST CULTURE LEARNING CULTURE
An atmosphere of trust in which people are An organization must possess the
encouraged (even rewarded) for providing essential willingness and the competence to
information, but in which they are also clear about draw the right conclusions from its

where the line must be drawn between acceptable safety-information system along with
and unacceptable behavior. the will to implement major reforms.

Figure 1: Elements of safety culture (Reason, 1997)

As shown on figure 1., author has suggested tffietlyseulture consists of five elements:
- An informed culture

- A reporting culture

- A learning culture

- A just culture

- A flexible culture

In this sense, an informed culture represents tée svhen the organization collects and analyses
relevant data, and actively disseminates safetgrimdtion, while the reporting culturemeans
cultivating an atmosphere where people have camfiele¢o report safety concerns without fear of
blame. Employees must know that confidentialityl we maintained and that the information they
submit will be acted upon, otherwise they will dkxithat there is no benefit in their reporting.
Furthermore, learning culture means that an orgdiniz is able to learn from its mistakes and make
changes. It will also ensure that people undetisthe safety management processes at a personal
level. In a just culture element errors and unsadés will not be punished if the error was
unintentional. However, those who act recklessltake deliberate and unjustifiable risks will sh#é
subject to disciplinary action. A flexible cultuig one where the organization and the people aneit
capable of adapting effectively to changing demgRédsason, 1997).

Having abovementioned facts in mind, safety culti@&tors could be manifested as behavior and
process of necessary ways and means of persow# and international values from all sources,
sources and nature of hazards, regardless of #we @r the time of their appearance. The same
authors further potentiate the nature of the safatyure as a process where it is important to work
order to preserve the current state of safetye@ssas its primary goal, taking into account canfiyr
actors) or to create an improved safety sheet (skry objective in this interpretation). The natafe
the process could be explicitly defined by nextteece: ‘a safety culture is something that is striven
for but rarely attained...The process is more impatrtaan the product (Reason, 1997).
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SAFETY CULTURE OBSERVES FROM DIFFERENT STANDPOINTS
Environmental safety

By observing the Millennium project goals it is pitde to find a link to definition that represerte
environment safety as a continuous sustainabifitgnvironmental elements that are essential toagust
life, in terms of:

- prevention or reduction of the impact of militanyesations on the environment,

- prevention of international conflicts arising frahe law on the environment,

- environmental protection as a moral obligation {&fihium project, 1996).

Environmental safety could be interpreted in twgsvENikoli¢, 2010). On the one hand the safety of living
environment means possible level of danger thatesofrom the various events in the environment on
people and their material goods while at the osiide is the level of danger to the environmentinating
primarily from the regular impact of conflicts beden different nations that are triggered by economi
activities (Zurlini, 2008; Lietzmann, 1999).

Water safety

Safety of the water resources in the broad sendefised as acceptable access to the proper ansbunt
both water quality and quantity necessary for tegular functioning of the economy, health needs,
satisfying the needs of households but also thdsekaquatic and terrestrial ecosystem. This difinis
quite different from definition that was used dgrithe last decades of the twentieth century when te
water safety considers only the possibility of aaia nation to enable continued access to drinkiater

for their population. As well as energy, providitite drinking water is one of the many challenges of
modern society, in view of the global populatiomwth rate which is continuously increasing and thus
increasing the need for adequate water supply esuboth in quality and quantity. This challenggiudes
broader (often negative) effects of climate changbanization pollution effects to surface and gbu
water as well as over-exploitation of drinking watesources. In terms of water and environmentatga

a guaranteed minimum flows (ecological minimumyuoiface water body is certainly an aspect thatlshou
not be ignored (Gray, 2007).

Food safety

Food safety is defined as a measure of securingigyent access to essential foods representing the
nutrition basis of a particular society. In a breadense, food safety is a households opportuaitihé
individual level) or the ability of the state (aational level) to ensure its own existence, in terof
immediate access to food or food acceptability #red price that is acceptable. Food safety is also a
measure of resistance to possible disruptions enstipply chain, whether these disorders are camged
natural factors such as droughts, floods, fires,@tanthropogenic factors as the inter-stateliotsfetc. It

is notable that, in the broad sense, food safetilypaverlaps with the concept of water safety (FAO
2006).

Energy security (safety overlapped aspects)

Energy security is a condition that links the séguat the national level and the availability afesgy
resources that must meet the energy needs at ttomaddevel (Alhajji, 2007). In relation to thevihg
environment, energy security represents the le/@ratection of the energy infrastructure from oas
influences derived from the environment (such addtides or floods for example) while the safetythaf
environment in relation to the energy infrastruetoepresents the level of protection of the envirent
from various impacts derived from energy infrastuoe (either throughout regular work or in emergenc
situations - characteristic for IPPC/IED and Seveperators). Given that energy security implies
independence or lesser dependence on energy impastaoting the concept of energy security includes
the promotion of renewable energy sources and reffiient use of those resources that already exist
which represents the trend of energy-economic nsodkftuyt, 2009). Energy security also means
continuity in the production and distribution ofeggy, so the reliance on non-renewable energy seurc
reduces the level of energy security at the natilewvel. In terms of price, access to relativelgah energy
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is a pillar of economic development, so that a Hégkel of energy security also means low prices,tbe
absence of price fluctuations. Many countries imm@ats intensive programs in order to promote
renewable energy sources and polygeneration sysigimgrily in order to reduce dependence on energy
imports but also for energy price that will havatouity (Bollen, 2008).

CONCLUSION

The concept of safety and safety culture in theawarsense represents the degree of protection in
terms of preserving the nation, people, or indigidoersons from certain hazards (both natural and
anthropogenic), unwanted damage or malicious crilighin the concept of safety it is still necessary
to consider the interconnectedness with similarcepts such as security, continuity and reliability.
The key difference between the concepts of safedys&curity lies in the fact that when studying the
concept of security you must take into accountiffeesthers) the actions of people who deliberately
try to provoke the destruction of certain goodssdila variety of purposes, and a different context
which the term safety culture is interpreted gsefluence on the conception of the concept oésaf
culture. In this sense, the information securitgnsirely different concept compared national sggur

as is the case with the energy and environmenfetysae. safety of the living environment.
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ABSTRACT

In the paper, an integrated MCDM approach to maldegisions when selecting a tool for monitoring the
temperature and humidity of the air in workroomsdsh on the integration of the AHP and PROMETHEE
methods is presented. The AHP method is used erm@ting the relative weights of criteria, whicteahen
used in the process of the ranking of the consilafeernatives by the PROMETHEE method. The goahef
paper is to point to the applicability and effiadgnof the proposed model in real conditions, asl welthe
possibilities of increasing rationality in decisioraking through a more efficient evaluation of tised criteria
and a more objective assessment of the alternatives

Key words: AHP, PROMETHEE, multi-criteria decision making, teelection.
INTRODUCTION

In the paper, the optimal model for selecting arqadte tool for monitoring the temperature and
humidity of the air in workrooms is developed. Ag selection of an adequate tool for monitoring the
temperature and humidity of the air in workroomguiees taking into consideration a larger number
of qualitative and quantitative factors, and simnétously such decisions are mainly made by using
imprecise and unclear information, it is necesshat MCDM (Multi-Criteria Decision Making)
methods should be applied when making a selection.

The specificities and uncertainties of the condsgio which decisions are made limit the appliagbil

of particular MCDM methods in certain conditionshieh brings into question the rationality of the
decisions made, for which reason numerous auttwrsider that in order to do a correct and efficient
evaluation of the considered alternatives it isessary that contemporary decision-making models
based on the integration of several MCDM methodsikhbe applied in the process of tool selection
and similar problem solving in manufacturing. Ireithstudy (Nguyen et al., 2015) successfully
integrate the fuzzy AHP and the fuzzy COPRAS (CaxgProportional Assessment) for a multi-
criteria assessment of alternatives when seledtiegmost suitable machine equipment, whereas
(Dagdeviren et al., 2008) propose using a hybripgr@gch based on the AHP and PROMETHEE
methodologies for solving the same problem. In ptdeovercome the problem of uncertainty when
making a decision on the tool selection, the agti{@amvedia et al., 2012) develop an integrative
model of the fuzzy AHP and GRA (Grey Relational Aisés) methods, whereas (Nguyen et al., 2016)
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use the MCDM model created through the integratbrthe fuzzy AHP and the fuzzy ARAS
(Additive Ratio Assessment) methods for that puep@n the other hand, (Taha, 2011) proposed a
DSS based on a combination of the AHP and the AANficial Neural Network) as a powerful tool
for the assessment of alternatives when selectiaghimes to form the structure of a flexible
manufacturing cell. When selecting a material, figasi et al., 2012) use a combination of the fuzzy
AHP, the fuzzy ANP and fuzzy TOPSIS.

In the paper, the application of an integrated rhodeated by combining the AHP and PROMETHEE
methods, where the AHP method is used in the daefimind evaluation of criteria for alternative
assessment and the PROMETHEE method for the famdimg of the alternatives assessed according
to those criteria, is proposed as the optimal golutvhen selecting a tool for monitoring the
temperature and humidity of the air. Although sienfd use and reliable, the PROMETHEE method
faces difficulties in defining the relative sigeifince of criteria. In the literature, the applioatof this
method in different fields has been developed (R&idcet al., 2013; VesiVasovk et al., 2011; Vesi
Vasovi et al., 2015; Osati et al., 2016; Sedat et alL520

Although it does not exclude subjectivism in demisimaking, the AHP method can handle the
uncertainties and imprecisions of the data whiehaamilable to the decision maker when defining and
evaluating criteria. The AHP method is suitable ¢tmés ability to break down a complex problem
into simpler components. This method has been braguplied in practice when solving different
problems in industrial manufacturing (Dweiri, et, &016; Pal et al., 2016; Farhan et al., 2016;a.im
Junior et al., 2014). The proposed model represamteptimal solution to decision making in the
conditions of uncertainty given the fact that itkexles the subjectivism on the decision maker’s, par
increases the rationality of the decisions madecandbe applicable in different conditions.

INTEGRATION OF THE AHP AND PROMETHEE METHODS FOR TH E EVALUATION
OF TOOL ALTERNATIVES

The proposed MCDM model based on the integratiothef AHP and PROMETHEE methods is
illustrated on the example of the evaluation ofafiarnative when selecting a tool for monitoring th
temperature and humidity of the air in the workrgoat an industrial enterprise. The selection was
performed between the six alternatives assessélieilsystem of eight criteria conflicting with one
another. As such a decision is made in the comdital uncertainties and upon imprecise information,
a correct evaluation of the considered alternatreegiires the application of an integrated MCDM
approach. For that purpose, a combination of thd®did PROMETHEE methods is used in the
paper. The AHP method is used when evaluating titeria used for the assessment of alternatives;
the obtained weight coefficients of the criteri@ #nen used in the process of the evaluation of the
alternatives by the PROMETHEE method.

The criteria on the basis of which the assessnfafiecconsidered alternatives has been done are: K1
— Price, K2 — Temperature Range, K3 — Air HumidRgnge, K4 — Air Humidity Measurement
Accuracy, K5 — Guarantee Terms, K6 — Servicing Pddes, K7 — Advanced Options, K8 —
Warning Options. The hierarchical structure of gheblem developed by the AHP methodology is
shown in Figure 1.

TOOL SELECTION

Figure 1: The hierarchy of the decision-making peoi
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Which criterion will to which extent have an influge on the selection of a tool depends on the
subjective assessment made by the decision madldhameal situation in which the decision is being
made. That means that any of the criteria can bedaw in the selection, depending on the situation,
and that, also, depending on the criterion usedh eme of the alternatives can dominate over the
others. In order to do a correct and rational eatgdn of the alternatives, it is first of all nesasy that

an assessment of the relative significance of @atikidual criterion should be made. The evaluation
of the criteria is performed on the basis of Saaline-Point Scale. The criteria assessment matrix
given in Table 1. As software support in solvingstproblem, the Expert Choice, based on the
concepts of the AHP methodology and broadly appiredolving semi-structured and unstructured

decision-making problems, is used.

Table 1: Matrix for criteria evaluation

KL [K2 K3 | K4 | K5 | K6 | K7 | K8
K1 3 |3 |5 |2 |6 |7 |7
K2 1 (2 | @ |4 |5 |5
K3 2 |4 |4 |5 |5
K4 5) |5 |3 |3
K5 3 |5 |5
K6 2 | 2
K7 1
K8

After translating the assessment matrix into thieema priority scale by normalizing the weight
vectors of each individual criterion, the rank log tcriteria (Figure 2) according to the prioritashe
decision maker in the considered situation andr tfedative significance are obtained. The results
obtained indicate that the “Price” criterion, wite weight coefficient of 0.309, dominates over the
other criteria, and according to their importane, following criteria follow it: “Guarantee Terms”
(0.26), “Temperature Range” and “Air Humidity Rahg®.122), “Air Humidity Measurement
Accuracy” (0.083), “Servicing Possibilities” (0.44)Advanced Options” and “Warning Options”
(0.3). This has solved the problem of the confligticriteria and imprecise information for their
defining and assessment, and the results obtainesl $erved in a further process of the evaluatfon o
the alternatives by the PROMETHEE method. Figuralsd shows that the consistency degree
CR=0.06<0.1, which accounts for the fact that thiei@s of the criteria are acceptable.

Priorities with respect to:
SELECTION OF BIDDERS

Cost ,300 I
Temperature range ,122 I

Humidity range ,122 [

The accuracy of measurement of humidity ,0s3 I

Guarantee conditions Py 0000 |
Serviceability ,044 R

Advanced options ,030 Il

Options alerts ,030 [l

Inconsistency = 0,06
with 0 missing judgments.

Figure 2: Criteria weight specified using AHP meatko

The procedure of the ranking of the consideredrredteres according to the PROMETHEE
methodology starts with the modelling of the praobleor more correctly with the defining of the
decision-making multi-criteria base. The six pot@rdlternatives have been identified, the critéoia
their assessment and their relative weights haleen established at the previous step by the AHP

method.

The determination of the final rank of the alteived also requires the defining of the type of
preferential functions that can best express tleeipity of the criterion applied. For each criter,
requirements for maximizing/minimizing, as wellthg preference speed parameters, have also been
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defined. The decision-making multi-criteria basshewn in Table 2. The assessment of the potential
alternatives according to the established criterfzresented in Figure 3.

Table 2: A multicriteria database

K1 K2 K3 K4 K5 K6 K7 K8
Request| min max max min max max max max
Wi 0,309 0,122 0,122 0,083 0,26 0,044 0,03 0,03
Type V-shape| Linear U-shape Usual V-shape Usual alUsu| Usual
n 1500 10 - - 10 - - -
m - 20 9 - - - - -
[ [
. Scenariol Cost Temperature... |Humidity rang  [The accurac...| Guaranteec...| | Serviceabilty | |Advancedo...| |Options alerts.
Unit unit unit unit unit unit unit unit unit
Cluster/Group ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
Preferences
Statistics
Minimuim 1830,00 50,00 70,00 4,00 12,00 0,00 0,00 0,00
Maximum 5300,00 70,00 89,00 5,00 36,00 1,00 1,00 1,00
Average 3205,00 61,67 82,83 4,50 18,00 0,67 0,83 0,83
Standard Dev, 1151,58 8,98 7,01 0,50 9,17 0,47 0,37 0,37
=] Evaluations
[¥l Al I:l 5300,00 70,00 89,00 4,00 12,00 1,00 1,00 1,00
vl A2 O 3800,00 70,00 89,00 4,00 12,00 1,00 1,00 1,00
) A3 D 2900,00 70,00 83,00 4,00 12,00 1,00 1,00 1,00
¥ Ag D 1830,00 60,00 70,00 5,00 24,00 1,00 1,00 1,00
[+ AS |:| 3300,00 50,00 80,00 5,00 12,00 0,00 1,00 1,00
[l AG ] 2100,00 50,00 30,00 5,00 36,00 0,00 0,00 0,00

Figure 3: A multicriteria database

The further procedure of the ranking of the con&dealternatives according to the PROMETHEE
methodology has been conducted with the help ofiisesalPROMETHEE software support. The

values of the entering, leaving and net flows facteindividual alternative on the basis of which th

partial and complete ranking of an alternativeaggrmed are presented in Figure 4.

Phi Phi+ Phi- |
0,3781 0,4784 0,1003
0,2392 09674 0,2282 |
0,08609 0,2425 0,1818
-0,0974 0,1888 0,2861
0,2875 0,1268 04142 |
-0,2934 0,0947 0,3880

Figure 4: Tabulation of ranked alternatives applyitine PROMETHEE method

The final rank of the compared alternatives, defina the basis of the values of the clean flow, is
shown in Figure 5. The results obtained are intieatf the fact that Alternative A4 is singled @
the alternative that to the greatest extent mémtssét of the defined criteria, and is followedthg
alternatives A6, A3, A2 and, as the lowest ranlatrnatives A1 and A5, whose value of the clean
flow is approximate.

A question is posed regarding the rationality & tletermined rank of the alternatives, on the hasis
which the ultimate decision on the selection iscswved. VisualPROMETHEE offers a series of
options for an analysis of the sensitivity of tlesults in function of change in the weight of the
criteria. The GAIA plane is a graphic presentatainthe alternatives and their contribution to the
criteria, which can also indicate the sensitivifythee results in function of change in the weightree
criteria. In Figures 6 and 7, the analyses of Aldives A4 and A6 on the basis of the GAIA network
are shown and the same are indicative of the gliiyabf certain alternatives against the criterion
used.
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The decision maker is incapable of defining anegssiag the importance of the criteria on his own
and without subjectivism and the PROMETHEE methodsdnot provide a more significant support
in this part of the evaluation of the considereteraktives, particularly in situations when the
information available to the decision maker arergopse and decision making is performed in the
conditions of uncertainty. The AHP methodology @arsure a correct and reliable evaluation of
alternative assessment criteria. In the presentamhgle, the evaluation of the considered altereativ
when selecting a tool for measuring the temperancehumidity of the air in workrooms was done in
a consistent manner. The further ranking procedyrthe PROMETHEE methodology generated the
rank of the alternatives that is adopted as abieliand rational solution to the considered problem

+1.0

0.3761 A%

0,2392
0,0809 A3

-0,0974

= EE
2
s

-0,2875 0,2034 AS AL

", PROMETHEE I Partial Ranking j,PROMETHEE [1 C-otﬁoplete Ramldng
Figure 5: The range of the position of the compaakdrnatives

Serviceability

A+ v| [IDedsion s 5 [Rounded
B8 e | [IDedsionais  [JRounded
Figure 6: Analysis of alternative P4 based on  Figure 7: Analysis of alternative P4 based on
GAIA Network GAIA Network
CONCLUSION

In the paper, an MCDM approach based on the intiegraf the AHP and PROMETHEE methods is
presented as the optimal solution when selectingoa The application of the proposed model is
illustrated on the example of the selection of@ for monitoring the temperature and humidity od t
air in the workrooms for the needs of a businesisyeThe selection was performed between the six
proposed alternatives, assessed in the systengluf @iteria, with the help of the Expert Choicalan
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VisualPROMETHEE software packages. In order to cedsubjectivism in decision making, do a

more efficient evaluation of the criteria used anckease rationality in decision making, the AHP

method was used for the evaluation of the critearad the results obtained by applying this method
were subsequently implemented into the processaokimg the alternatives by applying the

PROMETHEE method.

By evaluating the criteria with the help of the Aliethod, the results were obtained, according to
which results the “Price” and the “Guarantee Tefniteria have the highest relative weights against

PROMETHEE method, we obtain the rank of the altéwaa according to which Alternative A4 is
dominant over the others and followed by the alteves A6, A3, A2, Al and A5. By prioritizing
some other critieria, the rank of the alternatiebsnges, which is indicative of the correct and
efficient evaluations of the criteria used, whiemde achieved by applying the proposed model.
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ABSTRACT

In this paper, the effects of the application of M@ methods in function of achieving the excellerafethe
decision making process and the improvement ofjtiadity of the overall business operations on tkengple of
selecting a machine equipment that will be insthitea new manufacturing plant of “Kartonpak” d.o(limited
liability) Enterprise are discussed. The multierid assessment of the considered alternativesmeate by
applying the PROMETHEE method, thus obtaining ajedive picture of the total suitability of an alative
with respect to the global goal according to adangumber of criteria. By implementing decisionsdman this
manner, subjectivism in decision making is reduaad the rationality of the decisions so made iseased,
which leads to the improvement of the performarafeprocesses, products and services, thus supgdhin
effects of quality management.

Keywords: quality management, multi-criteria decision makiRROMETHEE method.
INTRODUCTION

The intensifying of global processes, the strengtite of competition and buyers’ ever-increasing
expectations with respect to the quality of produahd services have dramatically changed the
business environment. Pursuant to that, compaamsa longer rely on the so-far practice in busines
doing (Zakuan et al., 2009). In order to survideeyt must adopt new concepts of business doing,
based on quality management (Ebrahimi et al., 2Bi&schold et al., 2014) as the key success factor
As an integrated philosophy, QM (Quality Managerpeist directed towards the continuous
improvement of the performances of processes, ptedand services in order to achieve and exceed
the goals set (Prajogo et al., 2005).

Numerous practical and theoretical studies arecdgeti to the identification of the key areas of
business doing, whose improvement through the im@tegation of quality management concepts can
significantly improve companies’ performances. Bhaly (Izverciana et al., 2014) researches into the
influence of the quality improvement in the domah human resources management on an
organization’s performances, whereas in the pafbddllahi et al. 2014, Chong et al., 2004) the
effects of the introduction of QM concepts in thieation of an enterprise’s marketing orientation on
organizational performances are determined. Irr #tedy, (Yazdani, et al., 2016; Hung et al. 2011)
highlight the fact that, by adopting TQM (Total Qitta Management) concepts through the
introduction of organizational learning, innovatiperformances of high-technology companies are
significantly developed. The authors (Zhong et 2016; Vanichchinchai et al., 2011) point out that
the development of an efficient supply chain thtoulge establishment of the management of the
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quality of each individual link in the chain as iategrated system must be the strategic prioritsrof
enterprise must.

These studies research the connection between QMogganizational performances in different
contexts; however, the effects of the quality mamagnt of certain aspects of business operations on
organizational performances are still incomplete cartain authors consider business decision making
as the essence of management given the fact thet ilnmanent to each single function of
management({upi¢, 1997), a question is posed how can the improvewfethe quality of managers’
decision making have an influence on organizatipealormances and contribute to the establishment
of sustainable development in a complex and chdmgesnvironment? The attitude expressed by
numerous authors (VésVasovi et al., 2015; Akdere, 2011) is clear — if manageast to ensure
their enterprises’ survival and prosperity, theysiraspire towards the improvement of the quality an
excellence of the decision making processes. Sosida making imposes itself as a framework for
quality management and an important factor thateisessary to be considered in the process of the
implementation of QM concepts in business operatidwthors (Parnell et al., 2013) emphasize the
fact that in order for more quality decisions torbade and for them to be implemented faster and
more comprehensively, the use of sound and relipigees of information, the creation of feasible
alternatives, the defining of appropriate framewgordear values and compromises, logically correct
reasoning and dedication to decision making arkegfimportance. The decision making quality is
defined as the level of the compliance of the desismade with the strategy, competitive conditions,
available resources and technological possibilifi€ester et al., 2011) or as a degree to which
decisions have been made in a transparent, stathleralerstandable manner. (Kock et al., 2016).

According to (Rausch, 2007), the quality of decisiadepends on thoroughness in which the highest-
quality decision outcome is likely to be the onatttonsiders all issues deserving thought witheeisp

to the situation. As quality decision making implithe selection of the best possible solution in
compliance with the defined requirements expressedjualitative and quantitative criteria, in the
conditions of limited rationality, uncertaintiescansks typical to contemporary conditions of besis
doing, it is indicative of the fact that the estslinent of a quality decision making process is/onl
possible by applying the complex processes and adstithat would consider a problem from all
relevant aspects. The answer to the challengdseaiiprovement of the quality of decision making
lies in a multi-criteria approach to problem sotyim business doing. By applying the MCDM
method, an objective comparison of a larger nunalbelternatives assessed in the system of a larger
number of different heterogeneous criteria is ezdblVest Vasovt et al., 2015) Criteria may appear
in different units and can frequently be of differesignificance with different maximization or
minimization requirements (Raddj et al., 2013; VesiVasovt et al., 2011).

APPLICATION OF THE PROMETHEE METHOD IN MACHINE EQUI PMENT
SELECTION IN FUNCTION OF QUALITY IMPROVEMENT

The machine equipment selection process is theesgtion for the companies that aspire towards the
improvement of quality given the fact that an inampiate selection causes many problems that have
a negative influence on the company’s productivitgxibility and manufacturing capabilities. In
order to solve this complex and long-lasting precéise authors of numerous studies recommend the
application of a larger number of the methods frefthin the group of MCDM methods; some
authors consider that in order to perform a corraatl efficient evaluation of the considered
alternatives in the machine equipment selectioogs® and in solving similar industrial problemis it
necessary that contemporary models of decision mgabased on the integration of several MCDM
methods should be applied. In the paper (Samauliegll., 2016), the ANP and PROMETHEE I
with fuzzy logic are integrated so as to presepedormance analysis of the machine tool selection
problem. The authors (Wu et al., 2016) recommedafiplication of the group of MCDM methods
based on the fuzzy VIKOR (Multi-criteria Optimizati Compromise Solution) methods for this
problem area. In their paper, (Nguyen et al., 2Qkéd¥ent a hybrid approach based on the fuzzy ANP
and COPRAS (Complex Proportional Assessment) fonudti-attribute evaluation in the machine
equipment selection process taking into considmmathe interaction between attributes; for that
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purpose (Taha et al., 2013) develop a decision mgagiipport system by using a hybrid approach of
AHP and PROMETHEE, whereas (Sahu et al, 2015)arlthe application of compromise ranking by
using generalized fuzzy numbers, while for thaippse, (Nguyen et al., 2016) use the MCDM model
created by the integration of the fuzzy AHP andzluARAS (Additive Ratio Assessment) methods.
In solving these and similar problems in industdaterprises, the PROMETHEE method has proved
as sufficiently efficient and reliable, which isrdomed by numerous studies (Sen et al., 2015; Wait
et al., 2015; Raddji¢ et al., 2013; Vesi Vasovt et al., 2015) This method introduces non-linear
preferences, thus providing decision makers witratgr opportunities for expressing their subjective
preferences by selecting the type of the preferéumetion and defining the values of the parameters
(Brans, 1985; Brans, 1986). The success of the PROMEE method is based on the mathematical
characteristics (Brans and Mareschal, 2005) arnilisgaof the results it generates (Samanlioglalet
2016).

In the paper, the process of the multi-criteria kiag of the alternatives by applying the
PROMETHEE method is illustrated on the examplehefdelection of the machine equipment for the
manufacturing of carton packaging at the instalatwf a new manufacturing plant at “Kartonpak”
d.o.o. Enterprise. The PROMETHEE method enables idieatification of the most favorable
alternative when selecting machine equipment onbéeas of the rank of the alternatives defined
according to their total suitability in relation tbe global goal according to a larger number ef th
conflicting criteria, which provides a significastipport to the efforts made towards the improvement
of the quality of business operations. The modglh the decision making require the creation of a
decision making multi-criteria base as the basistlie multi-criteria ranking of alternatives by the
PROMETHEE method. For the creation of a decisiokingamulti-criteria base, potential alternatives
and the system of the criteria for their assessntegéther with the estimated relative significabge
the method of evaluation, are defined, which ermllge suppression of subjectivism of the
participants in the decision making process. Tlyglirements for maximization or minimization are
also defined for each single criterion individually the observed example, the alternatives are
assessed in the system of seven criteria: the itmthmerformances of the equipment, the price, the
duration of assembling, reliability, maintenancdtahility, the compliance of the equipment with
ecological standards and compliance with the exgsiechnology, thus including all the aspects ef th
problem significant for finding out an optimal stdun.

In order to obtain the final rank of the compardigraatives, it is necessary that the type of the
preference functions for each criterion, which bast express the specificities of the criterionduse
should be defined. The Preference Function serve®itmalize the difference in the values for each
pair of the compared alternatives by reductionh® tange from 0 to 1. For each of the criteria, the
decision maker defines no more than two paramedepending on the adopted type of the preference
function defining the speed of the preference (@bl

Table 1: Parametri za kriterijume kreirani od stewdonosioca odluke
Criterion 1 2 3 4 5 6 7
Parameters =2 0=2 0=3 p=20 | c=3 - p=2

The decision making process was conducted by tteeaiction between the decision maker and the
Visual PROMETHEE decision making support softwaseckage. The software is based on the
PROMETHEE methodology and provides significant suppvhen modelling a decision making
problem, selecting the most favorable solutionsenéing and analyzing the obtained results. The
software provides the possibilities of analyzing gensitivity of the results of decision making and
their graphical interpretation. The decision makimglti-criteria base created by applying Visual
PROMETHEE is given in Figure 1.

In Figure 2, the results of the joint ranking oé thiternatives by applying the PROMETHEE | and
PROMETHEE Il methods for the considered decisioking@problem are presented. The alternatives
are represented as the points in the plane defipdgde values of the entering and leaving flowse Th

vertical axis is defined by the values of the heif The results of the multi-criteria ranking (Erg
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3) indicate that Alternative 3 singles out as tlteraative that to the greatest extent satisfies th
system of the set criteria, and that it is follovsdAlternatives A2, A1 and A4.

3 Visual PROMETHEE Demo - Mechamcal equipment se\emo;__
File Edit Model Control PROMETHEE-GAIA GDSS GIS C Assistants  Snapshots  Options  Help
Pl DR 32 BB88 el & & ve ¥
Hex# D HEHMP|EHISZatc o Ha & 28
T ®=m | ®=m | ®=m | =m | ®=m | = | M
.| Scenariol ] fechnical pe...] Equipmentp...) fnstaliation ti..] [ Reliabiity | [Maintainabiity) Ecological efi...) [Compliance ...)
Unit unit. unit umt. unit umt. unit unit|
Cluster/Group L3 & L3 L3 L3 L3 L3
Preferences
VinyMax max min min max max max max
Weight 0,30 0,16 EI,EIB. 0,20 EI,EISI 0,10 0,10
Preference Fn. Gaussian Gaussian Gaussian V-shape Gaussian Usual V-shape
il Thresholds absoluts absolute abeolute|  absolute sbsolute|  absolute absoluts
- Qi Indifference n/a nja n/a nja n/a nfa n/a
i P Preference na nja nfal 20,00 nfal nfa 2,00
1 - 5: Gaussian 2,00 2,00 3,00 nja 3,00 nfa nja
Statistics
Vinimum 2,00 6,40 4,00 18,00 5,00 2,00 2,00
i Masdmum 8,00 8,60 IZ,DD. 75,00 1[I,EIEI. 6,80 5,00
Average 475 7,45 7,50 41,50 775 405 3,50
Standard Dev. 2,38 0,89 2,96/ 22,85 2,28! 1,9 1,12
| Evaluations
V] [ altemative 1 | [ 6,00 8,00 12,00 23,00 10,00 2,40 5,00
[¥] | [ aAlternative 2] | [T] 2,00 6,80 4,00 50,00 5,00 &80 4,00
[¥] [ Alternative 3| [ 8,00 8,60 800 75,00 10,00| 5,00 2,00
[¥] | [ Alternative 4 ]| [T] 3,00 640 6,00 18,00 6,00 2,00 3,00
AlLj\Scenariol
| Actions: 4 {4 active)  Criteria: 7 (7 active) _ Scenarios:1 (1 active)  Locale: Belgium [£/,] Saved

Figure 1: Multicriteria database creaded by VisiBRROMETHEE

£ PROMETHEE Diamond : =R {=| PROMETHEE Rankings & = (] o0,
+1.0
0,3610 Alternative 3
T 0,0442 o, Alternative 2 N
-0,3943 Alternative 4
u
t ¥ -1.0
L A | PROMETHEE 1 Partial Rarnking ) PROMETHEE II Complete Ranking /|
Figure 2: Partial ranking of considered Figure 3: Fully ranking of considered
alternatives alternatives PROMETHEE method Il

In case the criteria are attributed different re&atweights, the sensitivity of the rank of the

alternatives to the changes in the weights of ther is an exceptionally important factor thiabsald

be considered when carrying out an analysis of rtenality of the solutions that arise from

preferring different participants in decision makinFor that purpose, the Visual PROMETHEE
software provides support in the form of Baia plane(Figure 4), which serves to determine whether
change in the weights of the criteria more sigaifity changes the rank of the alternatives.

The sensitivity of the obtained rank of alternadiges against the adopted type of preference furstio
the parameters of preference speeds and the eelatiights of the criteria can be indicative of the
rationality of the decisions made. The analysithefsensitivity shows that change in the weighhef
criteria does not lead to change in the rank ofalternatives due to change in the value of the net
flow, so Alternative 3 still remains dominant owke other alternatives according to the considered
criteria (Figures 5 and 6), due to which the olgdirsolution is adopted as sufficiently rational
irrespective of the importance of the used criteria
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criteria criteria

By applying PROMETHEE when selecting machine eqapimt is possible to identify the most
favorable alternative as against the goal set daugito all the considered criteria, thus meeting t
conditions for the manufacturing process to be quaréd uninterruptedly with maximum
performances.

CONCLUSION

By conducting a multi-criteria assessment of therahtives in the selection of the machine equigmen
for manufacturing carton packaging at the instalfabf the new manufacturing plant in “Kartonpak”
d.o.o. Enterprise, a selection was made of thargbtsolution that to the greatest extent satidfies
goal defined from the aspect of the technologi@fgrmances of the equipment, its economic and
ecological acceptability, reliability, degree ofngoliance with the existing technology and suitapili
for maintenance, simultaneously contributing to gineatest extent to the improvement of the quality
of business operations. Although there are ceddfitulties in the application of the PROMETHEE
method when evaluating the criteria and generaltgrnwdefining them, it enables the ranking of the
alternatives without complicated calculations, diameously rationally using the time that the
decision maker has at his disposal, and also enakléo make a compromise between the conflicting
criteria by determining the relative significanaedapreference function for each one of them. The
implementation of the most favorable solution idfeed by the PROMETHEE method will enable the
improvement of the business performances of therprnise and ensure the quality of business
operations, necessary for the establishment chisiadtle development.
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ABSTARACT: The family of standards ISO 9000 is with new ririsof 2015 has become an even better base
for the improvement and maintenance of qualityaAsasis for the upgrade, the system managemedeas fior
initial moves in introducing quality standards metorganization of any size. With the introduce® I1S001
company can easily handle the most common erropsdaduction and easily implemented other ISO stedgla
and so in a simple manner leave the market compatéss.

Key words: 1SO 9000, Countries in Development, Productionigyauality management

INTRODUCTION

In order to maintain the competitiveness of comesuin the market, it is necessary to continuously
improve and develop something that will keep thdrmeaa of their competitors. This may setting the
price, additional services or just the brand tres prestige in society and we all want to own. Ahy
this is difficult to achieve without quality. Comjtéve price can be achieved effectively with
organized production without losses; supplemengaryice, such as. free service during the warranty
period, must be properly implemented by the logsstio work on the product; the brand is built
through a lot of satisfaction.

ISO (international standard organization) is arepehdent non-governmental organization with 161
bodies of national standard members. Through itsinees, this organization gathers experts to share
their knowledge and develop voluntary, market bassrnational standard which supports
innovations and gives solutions for global chalEenglSO has more than 21000 standards (up until
March 2016) and similar documentation covering atal kinds of industries, from technological to
food safety, throughout agriculture and health oizgtions.

ABOUT FAMILY OF STANDARD ISO 9000

Family of international standards referrals of ngament ISO 9000 has gained global reputation as a
basis of establishment an efficient system of guatianagement. The need for international standards
is very important, since more and more organizatim business on global economy level selling and
buying products and services outside their own etarkSO technical committee ISO/TC 176 is
responsible for development and maintaining the 8900 family. Standard support for waypoints
and other documents are being developed and updadetinually to meet the demands and
expectances of the users and the market itsels Ehapter represents general picture of the 1ISO
family of standard and explains how is it used pgrade own systems of quality control. It gives a
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general insight in standards and shows how thegrangply formed into a basis for continual upgrade
and business excellence.

ISO 9001 is giving precise demands for quality oansystem that the organization has to fulfill in
order to show its capabilities of consistent qyalihd service control which skyrocket the satisect

of the clients and fulfill applicable status angukatory demands. Standard is used for certifigator
and agree mental purposes from organizations wle& senfirmation from their quality control
system. ISO 9001 is organized into format whichdapted into format to easy understanding the user
with the terms easily understood by the businestose The biggest advantage of the standard is
achieved through usage and implementation of alidsirds in the family. It is advisable to use ISO
9000 to better understand the fundamental concepitsciples and normative vocabulary of the
quality control system before applying ISO 900Jathieve the maximum performance. Case studies
explained in ISO 9004 can then be implementedasi@m of quality, just like the system controls is
applied to further the efficiency. ISO 9001 and 1904 are written so to enable the user and connect
them to other systems of control, such is the envirental protection system or other sector demands,
like ISO/TS 16949 in automobile industry, AS 9109/2100 in aviation, space travel and protection,
tL 9000 in telecommunications, and to help the gafirrecognition through acional and regional
awarding programs.

ISO 9000, quality control system- basics and voltaalugives the fundamental concept, principles
and vocabulary used in the entire ISO 9000 fanfilgtandards. It sets the conditions of understandin
the basic elements of quality control explainedha ISO standards. ISO 9000 represents the users
seven basic principles of quality control, justelithe usage of possessive approach to achieve
continual improvements.

ISO 9001, quality control system- demands, is wgken the company wants to establish a system of
management quality control which gives safety m dbility of the company to place its products that
fulfill the demands and expectations of the us&€© 9001 precises the demands which help the
management quality control system can be certlfigad third party. Standards recognizes that terms
"Products and services" are worked materiel anavaoé for the users.

ISO 9001, Quality management system - Requiremeéstsised when an organization wants to
establish a quality management system that prowideidence in the organization's ability to detive
products that meet the needs and expectationseos.USO 9001 specifies requirements with which a
quality management system can be certified byrd frarty. Standard recognizes that the term "goods
and services" refers to services, processed miatesi@ware and software intended for the user.

There are seven clauses in the standard that gpediivities that need to be considered in the
implementation of standards:

- The context of the organization;

- Leadership;

- Planning;

- Support;

- Operation;

- Evaluation performance;

- Improving.

Requests of all parts of the ISO 9001 are applecalihe organization should provide justification fo
all the requirements of this International Stand#rdt the organization determines that are not
applicable to their field of quality managementteys Instructions or other information documents
decide how to meet the 1ISO 9001 requirements fpthanization.

ISO 9001 defines what needs to be taken to then@a@on continuously producing a product that
meets customer expectations and applicable stgtigod regulatory requirements. In addition,
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organizations should strive for continuous improeeaimof pleasures users improving the quality
management system. ISO standards apply a procpssaah. Processes consist of one or more linked
activities that require resources and which mustrna@maged to achieve predetermined output. The
output of one process may directly from the inpuitthe next process and the final product is afen
result of network or system processes.

Further instructions are contained in ISO 9001:528dd the introduction of a package of support that
is saved subcommittee SC 2, Quality systems, IS0 176, which provides the instructions:

- The list of changes;

- Implementation;

- Documentation required;

- Process approach;

- Reflection on the basis of risk;

- Frequently Asked Questions;

- Change Management;

- Correlation between ISO 9001: 2008 and ISO 9001520

ISO 9004, management of sustainable success ofgamization - Access to quality management, are
used to get from the expanded range of ISO 90@1l stakeholders in, or affected by, the operatibn
the organization. The stakeholders include empwyesvners, suppliers, partners and society in
general.

ISO 9004 gives guidance on a wider range of ohjestof a quality management system 1ISO 9001,
particularly in the management of long-term sucadgbe organization. ISO 9004 is recommended as
a guide for organizations whose top managementasish extend the benefits of ISO 9001 in pursuit
of systematic and continual improvement of oveoaflanizational performance. But is not intended
for standardization or contractual purposes.

ISO 19011, Guidelines for auditing management systecovering part of the audit quality

management system and environmental managemenensydtrovide guidelines for auditing

programs, the way relationships to internal andemmal auditors, and information about the
competence revised. ISO 19011 provides a reviethehandling of auditors and audit management
systems need to be done. Effective auditors musurenthat the implemented QMS fortune
requirements specified in ISO 9001 standard.

Nature of the organization and its specific needsdgtermine how the standard applied in order to
achieve the objectives. Useful advice and instonstifor the conduct of audits were developed by the
ISO 9001 group for the implementation of the a@diditing Practice Group). Information on the
review of the third party also made a joint effoyt the ISO-IAF (International Accreditation Forum
(International Accreditation Forum)) accredited wpo for the implementation of the audit
(Accreditation Auditing Practice Group).

ISO 9000 IN PRODUCTION

Implementation processes are important in achiethedull benefits of a quality management system

(Quality Management System - QMS). Most new useits ggin measurable results early in the

implementation process.

- QMS is a dynamic system that eventually evolvesugh periods of improvement;

- Important is to determine which activities alreagkyst and their subtlety within the context of
the organization;

- The formal QMS presents a framework for plannimgplementing, monitoring and improving
the performance of the quality system is activated,;
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In developing the QMS fundamental concepts andcypies given in ISO 9000 can provide
valuable advice;

A successful QMS must correspond to the organigatkollowing sits, steps are useful
guidelines:

Engage top management to:

- Agree regarding the reasons for the implementatfd@MS;

- Do the context of the organization's strategic cbjes and business processes;
- Determine the needs and expectations of customerstakeholders;

- Understand the basic principles of the qualityeysas described in ISO 9000;
- Consider the implications of thinking on the badisisk;

- It defines the objectives of the organization;

- Describe the scope of the impact of the QMS;

- Defines the business policy;

- Determine quality goals.

Identify key processes:

- Identifying the processes necessary to deliverymtsdand services;

- Understanding the demands set by the standard 080, 9

- Determination of the risk and the nature applicabléne process of admission.

Planning a QMS, organizations:

- Identification of gaps in the existing system imyarison with the requirements of the
QMS;

- Identification of the necessary process control;

- Defining the necessary working space;

- Defining the necessary skills and facilities.

Documenting the QMS, organizations:

- Documenting processes, activities and the necessatyols;

- Preparation of information documents (procedures ragords) to the standard required
in accordance with needs;

- Ensure that the QMS in accordance with the requergsnof ISO 9001 standard.

Implementation of the QMS:

- Process management

- Management of monitoring and measuring equipment;
- Training employees;

- Confirm the effective functioning of the process.

Management QMS:

- Monitoring and performance measurement;

- The audit process efficiency;

- Focus on customer satisfaction;

- Management system and operational changes;
- Review the management.

Training QMS:

- The request for certification / registration thparty for QMS;

- Striving to improve referring to ISO 9004;

- Consideration of implementation of the model of ibass excellence within the
company's operations.
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CONCLUSION

It is necessary to constantly work on improving gjulity in order to maintain the necessary level o

quality, and thus achieve and maintain competi@idgantage. 1SO like to review their standards to
match a change in the world and maintain the quéditel of quality standards. We recognize the

PDCA cycle as a basis for quality improvement atsdirmplementation in the process of quality

management. The result is a constant work and @onsertain adjustments and adapting to market
needs and thus exercising and maintaining a cotiyeetidvantage in the market.
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ABSTARACT

Six Sigma is one of the best quality systems inniaeket. Its main feature is the scrap reductioeatch unit of
production on virtually no significant digits. Th@plementation of this system in the company is amteasy
job, naive and therefore rare that a company basedcountry in transition can achieve it. This @awill
highlight the many advantages and disadvantagtssofiuality system.

Key words: Standard quality, six sigma, statistical skilleative approach

INTRODUCTION

Six Sigma is a quality standard that delivers thst besults and minimal manufacturing defects, as
well as in the service business. Possibility of Sigma to reduce errors is such that when properly
implemented, it can miss only a single-digit numbgdefects per million opportunities. This is one
reason why they use the agency where passengéy p&dgs a major role, such as for example the
agency for control and servicing of aircraft beftakeoff.

The most competitive companies in the global maakbieved its competitive advantage thanks to the
high quality and excellent management. Fortunecffipanies celebrate their success at a high level
of quality and how to maintain that level at a highiel. One way of doing this is to implement six
sigma system. Six sigma system is the system whidgimplemented when there is already a quality
system in the company, because this quality systerary difficult to implement when starting from
scratch. Many companies have heard of this sydbemit is necessary to invest a lot of resources in
order to have an advantage. Jet the biggest adpargathat the employee become very creative
during the proper process in implementation of ¢yitem in the company.

EXCELLEMCE THROUGH SIX SIGMA SYSTEM

Six sigma is often mentioned in the literature asystem that enabled the business and financial
renaissance of the world's largest companies. UBingigma methodology dates back to the eighties
of the last century and is linked mainly to larg€ Corporations such as Motorola, General Electric,
Boeing, Dupont, Raytheon or large companies ardedvorld: Sony, Toshiba, etc. The fact that the
listed companies significantly contributed to p@piding Six Sigma methodology is related mainly to
the exorbitant cost savings realized through imelatation. Therefore it is necessary to point oat th
the methodology Six Sigma is one of the most effeanethods when it comes to continuous cost-
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cutting at all levels.

Six sigma can have several meanings of metricshadetogies up to the management system. Each
of these areas is equally important for organizetithat wish to improve their business performance
must be paid to all aspects of equal attention. drig rule at the same time it is worth mentionisg

how the system should build on the foundation ofrive and methodologies. In other words, the
mastering of basic statistical skills that are e base of business process management, and after
checking a number of improvement projects accortinthe standardized methodology are essential
preconditions for the creation of a quality managetnsystem that carries the name of Six Sigma.

One of the most popular requests of this methogoieghe requirement according to which the key
processes of the organization have functions ateted of 3.4 errors per million opportunities (eng
Defects per Million Opportunities - DPMO). Satisfgi the above requirement means almost perfect
functioning of the process which eventually reféetin customer satisfaction, but also the realized
costs and revenues. However, in practice the egadiz of the above claims often seen as a vision of
the business, rather than the actual situation. Ml reason for that is that often the process of
bringing this level requires excessive investmamd aequires a very great effort and initiative of
employees and management.

The rapid development of the market, the companyosad the obligation to introduce permanent
improvements in their systems did not opt for ttaéning of its experts, in order to be competemt fo
establishing new methods in the area of qualityrawpment processes. Improving the process has
become an important factor in gaining competitigigaatage. In today's race for higher profits ared th
struggle for survival in times of global crisisetlavailable money and time for improvement is less
and therefore need new ideas. Response to theireunstances imposed by the market can be found
in Lean Six Sigma concept. Lean Six Sigma concephahds constant change and constant
improvement. The emphasis is on employee involvémamd teamwork, measurement and
systematization of processes, reducing variatiefgeals and shortening the duration of the process.
Constant improvements are required for the projegtinization, or perhaps the only way to gain
competitive advantage and survival in the market.

In short, the Six Sigma methodology is based ortitoaus improvement projects carried out by
using an appropriate multifunctional teams at tmes time clearly defined hierarchy of roles. Direct
goal of each of these projects is to eliminatevéngations of the basic processes and reducing tbem
a level of functioning that corresponds to the detnhaf 3.4 DMO, while indirect goal even more
important and mainly based on cutting costs andrdanipg overall business performance. When it
comes to the goals of Six Sigma methodology, theyat differ from the common goals of quality
management systems and are generally based ofyiegtiand delighting customers. One of the key
aspects of Six Sigma system is the selection ofogpjate projects and improve their relationship
with the global strategy of the organization.

As a quality management system Six Sigma is it®nggals is not significantly different from other
quality management systems. However, what setsystem apart from the rest is the primary way in
which its objectives are achieved.

Schroeder and his colleagues Six sigma quality gemant system define an organized, parallel
structure of the organization targeted reductionawfation in organizational processes throughuibe

of specialists, structured methods and performandeators, and overall targeted achievement of
strategic objectives.

Breyfogle Six sigma is defined as a methodology dchieving the continuous improvement of
customer satisfaction and profits that goes beybedreduction of defects and stresses successfully
improved the business process.

Quack and his colleagues report that the six sigmugect-oriented system management system
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focused on improving products, services and presesd# the organization through continuous

reduction of defects in the organization. It isusibess strategy aimed at improving the understgndi

of customer requirements, operating system, pradtycand financial performance.

Zu and colleagues point out three practices ask&yx Sigma concepts:

- Structured roles: Six sigma system uses a groupxpérts for improvement which include
champions, master black belts, black belts andnglkesdts. The hierarchy and the roles of
individual participants in the process of improvihg pre-specify and clear to everyone.

- Structured process improvement: Six Sigma usesttinetured approach to achieving process
improvement which is known as DMAIC (Define, MeasuAnalyze, Improve, Control) and
structured approach to product improvements andicgs known as DMADV (Define,
Measure, Analyze, Design, Verify).

- Focus on metrics: Six Sigma emphasizes the useeofull range of quantitative indicators in
the process of improvement, such as indicatorsrotgss sigma level, critical indicators of
quality, defect rates and the rates of improvemiengddition to the above the usual quality
indicators such as process capability indices.

Schroeder and colleagues (2008) have identifiesl principles underlying the Six Sigma system and

they are:

- The involvement of management in Six Sigma funa&isoch as: selection of a specialist, the
selection of projects for improvement etc. Onehaf ways in which managers seek to be more
involved in Six sigma projects is the requirementaxding to which they must become
certified green belts.

- Specialists are trained to improve and develodifit competencies (known hierarchy of roles
based on the black and green belts).

- Metrics for measuring performance based on cosljtguand deadlines.

- Existence of systematic procedures to improve knasvBDMAIC.

- The prioritization of improvement projects is anpontant part of the six sigma system, a
ranking determined by many criteria such as coth@iPareto index importance.

ADVANTAGES AND DISADVANTAGES OF THE CONCEPT OF SIX SIGMA

In the literature it is possible to find a wholeise of benefits that the implementation of sixnssg

method allows. Some of the most important advaistage the following:

- Six sigma utilizes a holistic and systematic mditihensional approach to understanding the
problems and offer solutions to these problemsthla way, the close relationship between
organizational competence, customer satisfactioncantinuous improvement.

- The way to implement the Six Sigma represents a rapproach to organizational
improvements.

- There are authors who point out that the applicatiothe concept of six sigma quality means a
return to their roots since this methodology isyvgrounded in engineering and statistical
analysis.

Although there is a whole series of large comparfies stand out as Six Sigma has enabled

revolutionary savings in their business, therearors who highlight some of the shortcomings in

the implementation of this system. Kumar and cgiles report that among the airlines that have

implemented Six Sigma programs of less than 50%esspd satisfaction with the results, about 20%

were partially satisfied, while as many as 30%ahpanies are not satisfied with the results acklieve

Some of the disadvantages are:

- In general, Six Sigma insists on the return of el financial indicators of projects
highlighting both their short-term character. Altigh there are authors who claim that certain
projects initiated solely because of the stratefigctives still dominated by a strict emphasis
on short-time refund.

- Philosophy and the tools used by Six Sigma ardiickdrnio other quality management systems.
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CONCLUSION

Six sigma is a system that is very grateful to dg@nd use. It is a holistic system, and all wieiar
contact with it, both inside and outside the comp#rat owns it, are the winners. Attitude and
mindset that this system awakens among those wlatwme in many ways different from other
quality systems. The main difference is that theerst are trying to cut costs and losses, and girasi
system to be implemented through a desire for ingr@nt and development. Searching for creative
solutions is so complex that when understood besangame causing "avalanche" of new ideas for
improvement and all employees are in some way uaebin it.

The main success of this system is that it chatigesvay you are experiencing a problem. Not along
with a rejection as an obstacle standing in the whysuccess, but rather as an opportunity to
strengthen the company overcome the problems. Apaayn with this way of thinking has no
competition in the market, it has only opportursitier advancement
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ABSTRACT

Due to new practices in transitional economies itécessary to track performance measures on congpai.
The most frequently studied types of performancténavailable literature are quality performarmeggrational
performance, market and financial performance, eygd performance, customer satisfaction, innovation
performance, project performance and aggregated@rformance. This study empirically examines ofi@nal
performance on a sample of 113 Serbian industiniadsfthrough 5 dimensions. After data collectiorotigh
questionnaire usage, descriptive statistics, faatwa reliability analysis were used to check if @pienal
performance description could be done using 5 megalimensions in statistically significant way.s@umer
satisfaction, the share of defective products Iatie@n to the volume of production, the cost of tharranty
period as compared to total sales, quality costelation to total revenue and proportion of timdsfiveries in
total deliveries have been proved and valid anthbkd dimensions of operational performance of Berb
industrial companies as a construct.

Key words: operational performance, companies, Serbia.

INTRODUCTION

Changes in ownership structure, for long time presa major phenomenon both for the companies in
developed as well as the developing countries. d.argmber of resources shows that private
companies are more efficient than public ones mpetitive environments and that competition may
actually be a extremely important factor in realiperformance levels.

A large portion of the world economy, involving tle®untries of the former USSR, Bulgaria,
Romania, Hungary, and also countries developedr aftememberment of former Yugoslavia,
including Serbia, are in the transition proces$iemeans thatompanies in those countries are in
phase of introduction of new trade procedures awd legislatives, with wide foreign investments in
domestic companies results. It results in high dehfar radical organizational changes due to new
business ambient and survival on the market (Ziidkeval. 2009; Dondur et al. 2011).

Due to implementation of new practices it is neapsso track performance measures at company
level. The most frequently studied types of perfamce in the available literature are: quality

performance, operational performance, market andnfiial performance, employee performance,
customer satisfaction, innovation performance, guoperformance and aggregate firm performance
(Sadikoglu and Zehir 2010).
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Operational performance of the company is one oftnmaportant types of firm's performance that
measures results of the company against standanggrescribed indicators of effectiveness, and
efficiency such as cycle time, productivity, qualitvaste reduction and regulatory compliance.

For those reasons, it is crucial to analyze conggmiperational performance. Empirical study on the
sample of 113 Serbian industrial companies is tlanmim of this survey in order to determine
evidences that come on companies’ operational padoce.

LITERATURE REVIEW

Review of business performance has been tracked dr@ilable literature sources in different ways,
as can be seen in Table 1. It can be noticed pertational performance is one of the most important
performance measures. There are also other impantasures such as financial, market, employees’

and other measures.

Table 1. Business performances in previous research

AUTHOR PERFORMANCE MEASURES

Fuentes et al. (2004)= financial (total revenue, profitability)
operational (defective products, rework, custonagistaction)
employee performance (employee satisfaction, alesttom work)

Demirbag et al. = financial (total revenue, net profit, profit/exenratio)
(2006) = non-financial (investment in research and develapgpextension in capacities, new
product development, larger market share, exparsiamew markets)

Lai (2003) = motivational (employee earnings and benefits, epg® trainings, employee
satisfaction, job security, work safety)

= market (development and innovation of new and exjgtroducts, competitive

product price, costumer complains)

productivity (efficiency in material, work forceapacities usage)

societal (benefits for society and community)

Samson and
Terziovski (1999)

market (customer expectations fulfillment)

employee contentment (employees’ moral and satisfgc

operational (share of defective products, costeénwarranty period, quality costs,
share of timely deliveries)

financial
operational
employees performance

Everet et al. (1997)

customer satisfaction
employees satisfaction
societal benefits
operational performances

Tari and Sabater
(2004)

In the context of operational measures certainipusvworks should be mentioned. Hendricks and
Singhal (1997) have explored the impact of effextiVotal Quality Management - TQM
implementation on operational performance and tiegulvith conclusion that firms winning quality
awards outperformed those in a matched control kawithout such awards. Sharma (2005), Samson
and Terziovski (1999), and Lemak et al. (1997) hemecluded that quality improvement practices
improve business performance, too. They also ptedesignificant proves for financial and
operational performance improvement. SpasojevidcBekal. (2013), Spasojevic Brkic et al. (2011),
Sadikoglu and Zehir (2010) and Samson and Terzioy&R99) for measuring operational
performance determined the following five cruciahédnsions:

- Customer Satisfaction

- The share of defective products in relation towbleime of production

- The cost of the warranty period as compared td salas

- Quality costs in relation to total revenue

- Proportion of timely deliveries in total deliveries
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METHODOLOGY AND RESULTS

Data for study of industrial enterprises in Semvere collected using a questionnaire formed fa thi
purpose. Respondents were required to mark the \@lwperational performance rating for all five
crucial dimensions, at a scale from 1 to 5. Perforoe concepts and dimensions are discussed in
detail in Spasojevic Brkic et al. (2011), while tperformance measurements are consistent with
previous research (Nair 2006).

The survey population consists of 969 ISO 9001 ifet industrial companies. Based on the
experience of other researchers, in order to reptepopulation in good manner, 250 industrial
companies were chosen for the survey, includinadfe, 80 medium-sized and 130 small companies.

Responses were received from 119 industrial cedtiiompanies, which comprise more than 10% of
the Serbian industrial company population. Thers wa47.6% response rate. Answers have come
from persons employed in domestic industrial comgmrwith an average of 16.98 years work
experience. The 41% of persons that answered querity department directors, 32% were directors
of other technical departments, 22% employees woduality departments or quality representatives
and 5% from other managerial positions. Since shisey is part of larger survey, it is important to
note that data about operational performance iitodd from 113 companies, due to missing data.

Table 2 presents the descriptive statistics foratpmal business performance collected data.

Table 2. Descriptive statistics for operational Imgéss performance in Serbian industrial companies

Operational performance dimensions N Min. Max. MeaBtand. Devi.
Customer satisfaction 113 1 5 3.71 0.873
The sha_lre of defective products in relation tovbleime of 104 1 5 373 1.201
production
The cost of the warranty period as compared td sales 101 1 5 3.64 1.339
Quality costs in relation to total revenue 97 | 5 .913 1.071
Proportion of timely deliveries in total deliveries 103 1 5 3.77 1.156

After descriptive statistics, data are underwentattior and reliability analysis to check if thesea
useful in operational performance description @tistically significant way.

Reliability is the degree to which the observedalde measures the “true” value and is “error free”
(Hair J. et.al. 1998). For this study reliabilityagvestimated though Cronbachis coefficient as an
indicator of the amount of present random errothim scale used for measurement (Kaynak H. and
Hartley J. 2006). The value 0.60 has been adopmtethé lower level of Cronbach acceptability.
Nunnally (SpasojeviBrki¢ V. 2009) suggests the value 0.70 for the loweellewith a large number

of researchers adopt this value (Spaséj@rki¢ V. 2009; Handfield et al. 1999). However, values
lower than 0.70 can also be seen in numerous st8ipasojevi Brki¢ V. 2010; Singh P. 2008;
Conca et al. 2004; Tari J. and Sabater V. 2004 KL&003). A coefficient value of 1 means perfect
reliability (Hair et al. 1998). In this survey dl examined operational performance dimensions are
above or very close (0.595) to value of 0.6.

Explorative factor analysis is a statistical metligéd to uncover the underlying structure of aatert
set of variables. Explorative factor analysis isdwcted using principal components with Varimax
rotation on obtained data. Only those factors #tabunted for variances greater than one, i.e. with
eigenvalues > 1, were extracted. Also, for intdipgethe factors relating to sample size, only ¢éhos
items which had factor loadings greater than 0.Eeviecluded (Hair et al., 1998). As can be seen in
Table 3 two factors which accounted for 72.08%hef total variation in the observed variables were
extracted. All factors have loading above 0.5.

Explorative factor analysis and reliability anatydor all operational performance dimensions are
presented in Tables 3 and 4, respectively.
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Table 3. Explorative factor analysis for operatibparformance dimensions

Operational performance dimensions Factors

Factor 1| Factor 2
Customer satisfaction 0.641 0.437
The share of defective products in relation tovbkeime of production 0.897 0.012
The cost of the warranty period as compared td sales 0.779 -0.337
Quality costs in relation to total revenue 0.526 .692
Proportion of timely deliveries in total deliveries 0.530 0.656
Eigenvalues 2.380 1.224
Values of explained variance (%) 24.48D  47.598
Cumulative values of explained variance (%) 24.4802.078

Table 4. Reliability analysis of operational perfmance dimensions

- " Corrected item - total Cronbach's alpha coefficient
Factor with "items : AR ,
correlation with if item is deleted
Customer satisfaction 0.421 0.796
The share of defe<_:t|ve products in relation to the 0.733 0.421
volume of production
The cost of the warranty period as compared to 0,595 0.638
total sales
Quality costs in relation to total revenue 0.623 37@.
Proportion of timely deliveries in total deliverigs 0.715 0.407

CONCLUSIONS

Presented study leads to the conclusion that fiossible to classify operational performance of
Serbian companies into pattern described in thipepausing factor and reliability analysis.
Accordingly, customer satisfaction, the share ofeckve products in relation to the volume of
production, the cost of the warranty period as caneg to total sales, quality costs in relationotalt
revenue and proportion of timely deliveries in tateliveries have been proved and valid and rediabl
dimensions of operational performance of Serbidnsirial companies as a construct.

Our results comply with those within the framewgnoposed in previous research done in other
countries and contexts. In further studies religbibf dimension ““cost of the warranty period as
compared to total sales™ as a part of construetatipnal performance should be checked.

The limitation of this study lies in the fact thhis research is a cross sectional study.

Future research could consist of a longitudinatgtlA suggestion for future studies would be an
examination of this relation in other Serbian intdassectors, too.
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ABSTRACT

The paper presents lean concept and productiongearent enterprises in Serbia. The production c(R(®)
time, as a very important economic indicator o&fieg current assets, involves the time neededaicera unit
or a series of units from putting them into produetuntil their storage, and is rarely discussediterature,
although it should be also analyzed and as shgbssible. One of the most important organizatiteehnical
indicators of production successfulness is the ypetidn cycle. The differences are significant erfoubat
manufacturing engineers working in a process enwirent face challenges unique to those operatiobaust
adapt traditional Lean tools to apply them sucaglgsfA large number of studies devoted to the ngemaent of
manufacturing processes, lean manufacturing agpisatOne of the projects is dedicated to shortettie total
length of the production cycle in the productionpoécisely detecting and eliminating, shorteningiofe and
unnecessary delays in production processes. Aufitesent some of the results obtained by surveysglt in a
company in Serbia.

Keywords: lean concept, production cycle, elements of petida cycle time, just in time production system.

INTRODUCTION

Today, in the corporate business world, the telam Is used to refer to a modern, successful busines
philosophy, ie. producing world-class characteristi the modern era of business. The benefits of
implementing Lean can be broken down into threadbrcategories; operational, administrative, and
strategic Improvements.

This having been said, for many companies the nfajurs of lean implementation is still the shop
floor and their search for competitive advantage Yyt to rely on the more recent lean integrative
approaches. Indeed, the car industry, the “mothdgam thinking”, is still largely in this shop-ftw
dimension and has focused largely on optimisingcreassembler and first tier supplier tier (Holweg
and Jones, 2001). The paradoxical situation ofeprEal lean application is that the most productive
car plants in Europe produce into the highest le¥/éhished stocks in Europe.

Production function is that part of an organizatiamich is concerned with the transformation of a

range of inputs into the required outputs (produbts/ing the requisite quality level. Production is
defined as “the step-by-step conversion of one fofmaterial into another form through chemical or
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mechanical process to create or enhance the wilithe product to the user.” Thus production is a
value addition process. At each stage of procestirege will be value addition.

The PC time involves the time needed to make a ami@ series of units from putting them into
production until their storage, and aside from Qegignificant as a technical indicator, it is also
important as an economic indicator of freezing entrassets, especially raw materials. There can
hardly be any enterprise that does not monitor iR€ through documentation and analytically, but
rarely do they monitor the elements of work wittiie PC and by analyzing those elements affect
their reduction and thereby PC time reduction.

The technological capability and national innovat®ystems approach reveals a different channel
through which firm behavior affects export performoa. Focusing on innovation and learning
processes in developing countries, proponents esigghthe acquisition of technological capabilities
as a major source of export advantage at firm-I&ell and Pavitt 1993; Lall 1992; lammarino et al.
2008). The underlying evolutionary theory of tedahichange emphasizes that difficult firm-specific
processes and complex interactions with institgieme needed to absorb imported technologies
efficiently (Nelson and Winter 1992)

According to Gits ( Gits,1992) production is ondlué key and primary function of the organization.

TOYOTA PRODUCTION SYSTEM

The wastesnoted above are commonly referred to as non-vadaelrd activities, and are known to
Lean practitioners as the Eight Wastes. Taiichi @foo-developer of the Toyota Production System)
suggests that these account for up to 95% of atkdanon-Leanmanufacturing environments. These
wastes are :

- Overproduction — Producing more than the custom@mahds. The corresponding Lean
principle is to manufacture based upon a pull sgst producing products just as customers
order them. Anything produced beyond this (buffar safety stocks, work-in-process
inventories, etc.) ties up valuable labor and niateesources that might otherwise be used to
respond to customer demand.

- Waiting — This includes waiting for material, infoation, equipment, tools, etc. Lean demands
that all resources are provided ojust-in-time(JIT) basis — not too soon, not too late.

- Transportation — Material should be delivered sgpibint of use. Instead of raw materials being
shipped from the vendor to a receiving locatiomcpssed, moved into a warehouse, and then
transported to the assembly line, Lean demandstitieaiaterial be shipped directly from the
vendor to the location in the assembly line wherevill be used. The Lean term for this
technique is callegoint-of-use-storagePOUS).

- Non-Value-Added-Processing — Some of the more comexamples of this ameworking(the
product or service should have been done corréatlyirst time),deburring(parts should have
been produced without burrs, with properly desigaad maintained tooling), aridspecting
(parts should have been produced using statigbicadess control techniques to eliminate or
minimize the amount of inspection required). A tEdgue calledValue Stream Mappings
frequently used to help identify non-valued-addeghs in the process (for both manufacturers
and service organizations).

- Excess Inventory — Related to Overproduction, itmgnbeyond that needed to meet customer
demands negatively impacts cash flow and uses bigldl@or space. One of the most important
benefits forimplementing Lean Principles in mantiaag organizations is the elimination or
postponement of plans for expansion of warehouaeesp

- Defects — Production defects and service errorsewasources in four ways. First, materials are
consumed. Second, the labor used to produce the(graprovide the service) the first time
cannot be recovered. Third, labor is required voor& the product (or redo the service). Fourth,
labor is required to address any forthcoming custocomplaints.
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- Excess Motion — Unnecessary motion is caused by wodkflow, poor layout, housekeeping,
and inconsistent or undocumented work methd#due Stream Mappin¢see above) is also
used to identify this type of waste.

- Underutilized People — This includes underutiliaatiof mental, creativeand physical skills
and abilities, wherenon-Lean environments only recognize underutilization of sibgl
attributes. Some of the more common causes for waste include — poor workflow,
organizational culture, inadequate hiring practigesor or non-existent training, and high
employee turnover (Kilpatrick, 2003).

LEAN CONCEPT

The origins of lean thinking can be found on thepsHoors of Japanese manufacturers and, in
particular, innovations at Toyota Motor Corporati(®hingo, 1981, 1988; Monden, 1983; Ohno,
1988). These innovations, resulting from a scareftyesources and intense domestic competition in
the Japanese market for automobiles, includedusiein-time (JIT) production system, the kanban
method of pull production, respect for employeed amgh levels of employee problem-
solving/automated mistake proofing. This lean ofi@na management design approach focused on
the elimination of waste and excess from the tattiroduct flows at Toyota (the Toyota “seven
wastes”) and represented an alternative modektioathcapital-intense mass production (with itgéar
batch sizes, dedicated assets and “hidden wastest)a full account of these systems, methods,
processes and technigues see Monden (1983). Muble efarly work at Toyota was applied under the
leadership of Taiichi Ohno to car engine manufacstuduring the 1950s, later to vehicle assembly
(1960s), and the wider supply chain (1970s). It waly at this latter point that supplier manualgeave
produced and the “secrets” of this lean approacte whared with companies outside Toyota for the
first time. These manuals were written in Japanasd,it took almost another decade before the first
English literature was available (e.g. Shingo, 198dhonberger, 1982; Hall, 1983; Monden, 1983;
Sandras, 1989) ( Hines et all.,2004).

The roots of lean manufacturing originate with yatitomobile manufacturing. The master craftsmen
that first built individual cars possessed a wialege of skills and, but with low efficiency andhégh
cost. Henry Ford recognized these limitations arukd the assembly process down into 30-second
tasks, which were performed almost a thousand timmeky (Krafcik, 1988). In the 1950’s, Eiji
Toyoda and Taiichi Ohno merged the knowledge andl s master craftsmen with the
standardization and efficiency of the moving asdgniibe and added the concept of teamwork to
create the Toyota Production System (TPS) (Womaek.£1990). John Krafcik introduced the term
“lean production system” in 1988 in his review bétToyota Production System, and the term “lean
manufacturing” was popularized by Womack et al9@9in The Machine that Changed the World.

Lean is one of the most influential new paradigmsnianufacturing, and has expanded beyond the
original application on the shop floor of vehiclamufacturers and component suppliers in the auto
industry, ranging from “heavy” industries such asnary metals (notably Alcoa’s production system
see www.alcoa.com) to aerospace businesses (FahdPast, 1999; Womack and Jones, 1996). In
particular when applied to sectors outside the figlame repetitive manufacturing environment, lean
production has reached its limitations, and a rasfggther approaches to counter variability, vditsti
and variety have been suggested. Here, the oftetedjuean-agile debate is applicable, discussing
whether an agile or a lean strategy, or even aithypproach is most suitable (Naylor et al., 1999;
Christopher and Towill, 2001.)

Key tools and techniques within the ‘lean’ syst@mjuded:

- Kanban—a visual signal to support flow by ‘pullingroduct through the manufacturing
process as required by the customer.

- 5 S’'s—a visual housekeeping technique which dewbbantrol to the shopfloor.

- Visual control—a method of measuring performancénhat'shop floor’ which was visual and
owned by the operator team.
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- Poke yoke—an ‘error-proofing’ technique.
- SMED (single minute exchange of dies)—a changemauiction technique

LEAN CONCEPT AND PRODUCTION MANAGEMENT ENTERPRISES IN SERBIA

The benefits of implementing Lean can be brokenrdamwto three broad categories; operational,
administrative, and strategic Improvements. Somleeah’s benefits, operational improvements :

- Lead Time (Cycle Time) reduced by 90%

- Productivity increased by 50%

- Work-In-Process Inventory reduced by 80%

- Quality improved by 80%

- Space Utilization reduced by 75%

A new, original method for monitoring the producti@ycle and its time elements by using a
stochastic work sampling method - a modified waakpling method, will enable the determination
of the participation percentages of working timeneénts against the total duration of the production
cycle and production. As this method is statistid & based on a certain number of instantaneous
observations of a certain activity, it is simpleruse and more efficient than the continual stragmi
method. Monitoring within the production cycle witivolve technological time with lead time and
manufacturing time, non-technological time with ¢snfor transport, control and packing, while non-
production time includes stoppage due to poor prtioln organization, lack of materials, lack of
tools, including the failure or breakdown of madhin and other types of stoppage, their
interdependence, as well as impact factors suckedss size, organizational level and product
characteristics pertaining to the factors mentioned

Practical application of establishing the mentioeéginents of PC time is reduced to instantaneous
observations of time elements, where the objetlmdr is moving through the production operations
list. A series of units is distinctly marked by ghilocument and an analyst (recorder) can readily
identify it.

In this paper we present some of the results oddialny surveying result in a car company in Serbia.
The company has 210 employees. Research was cedduacthe same period 2014, 2015 and 2016.
for the purpose of monitoring and comparative pnegen of results.

The diagram 1 gives an overview of elements of fiongecording cycle, 32 cycles with observations,
elements of productions cycle time in car industry2015. Diagram 2 shows the elements of
productions cycle time in the same car industrg0a6.

Elements of productions cycle time in car industry in
2015.
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Diagram 1. Elements of time production in 2015 year



EMC 2017, 16-17th June 2016, Zrenjanin, Serbia

tto
tb
to
ttl
tmr
tpk
ttr
tc
tm
tpt

o

20 40 60 80 100 120

Diagram 1. Elements of time production in 2016 year

For the 2014 year a total time of 43 productionley is 14.526 min . , After a production cycle is
14,526 / 43 = 338 min. For the year 2015, 32 prodncycles is 10296 minutes per production cycle
321 minutes. We conclude that despite the largeesgrroduction in the total duration per cycle
reduction with 338 to 321 minutes in 2015 yearcdh be concluded that in spite of large series
production in the total duration per cycle is restlidrom 338 minutes to 321 in 2015, to 2016: 316
min.Comparison of results showing all changes sashthose that there has been a change in
production time.

According to Gits ( Gits,1992) production is onetloé key and primary function of the organization.
Huang et al. ( Huang et all.,2003) argued this iregithe companies to be efficient, work to optieiz
and improve the productivity level. Muchiri & Paion (Muchiri & Pintelon, 2008) are of the view
that production losses lead to decrease in prodtyctiue to an inefficient manufacturing process.

Lean manufacturing, an approach that depends greatilexibility and workplace organization, is an
excellent starting point for companies wanting a&et a fresh look at their current manufacturing
methods. Lean techniques are also worthy of ingatitin because they eliminate large capital outlays
for dedicated machinery until automation becomeslitely necessary.

CONCLUSION

Lean Production is an integrated set of actividesigned to achieve high-volume production using
minimal inventories. Lean thinking is applicable &l business processes within the process
industries. The challenge, if we decide we wanbéolean, is whether we know enough about our
ways of working, what customers of the businesscgsses truly value, and how our businesses
operate and need to operate.

It can be concluded that the provision of ratigmaduction and deadlines required in the production
of high-quality production planning and appropriggehnical- technological calculation, which give
modes machinery and duration of operation as veelidivities in the production process. Particular
emphasis is placed on small and medium enterp@seshe bearers of economic growth and
development and reducing production cycle in thesnaameans of improving productivity and
achieving competitiveness.

The goal is, in general, to reduce the total prtédoccycle time, especially that associated with

different types of stoppage and the optimizationeafd time and machine time within the sphere of
machine capacity utilization. Additionally, the opization of time for transport, control, and paui
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is also of importance for the production cycle. &e=tl cycle time can be translated into increased
customer satisfaction. Quick response companiesalaeeto launch new products earlier, penetrate
new markets faster, meet changing demand, and ragid and timely deliveries. They can also offer
their customers lower costs because quick respomspanies have streamlined processes with low
inventory and less obsolete stock. The PC is thst significant technical-technological indicator in
production and it is necessary to steadily mondaod reduce it: PC reduction is possible by
influencing the factors related to the durationnafividual working time elements.

Lean manufacturing is very closely related to TQahlity Management and derives from the Toyota
production model. It involves a reconceptualizatiminthe entire production process as a closely
interconnected system from which buffers are rerdow@omplete implementation of the lean
manufacturing system involves considerable orgdioizal change.
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ABSTRACT

Digital transformation has become the overarchimgatrend in commerce and industry in recent yé&&iher

the Industry 4.0 nor the Internet of things is jasswithout digital transformation. The essenpatrequisites
are digital technologies deployed in a targeted t@agshape or replace existing value-creationgeses. Major
aircraft maintenance companies in the world grasthésl trend very early and now wants to continue it
consistent progress on multiple levels in the digiation of processes within the maintenance, irepad
overhaul (MRO) industry. Many varied innovationsv@arecently been launched for this purpose. We have
studied these innovations in our work.

Key words: Industry 4.0, MRO for airliner, predictive magmance, maintenance engineering, repair in
aviation.

INTRODUCTION

We are about to reach fourth industrial revoluti@rrevolution which is going to merge the worlds of
production and network connectivity in an “Interoéfrhings”.

Today's world we know, is the result of three maj@chnological revolutions.The first Industrial
Revolution was began in the UK at the end of thih T&ntury and ending in the mid-19th century,
represented a radical change from an agrarian egptmmechanical production methods (Figure 1).

The second Industrial Revolution was began at tag sf the 20th century. It was a the birth of
modern factorys with production lines and radigansformation with the advence of industrial
production. It did an age of affordable consumedprcts for mass consumption. In the late 1960s,
the use of electronics and Programable Logic Ctersadn industrial processes opened the door to a
new age of optimized and automated production.t iBhzalled the Third Industrial Revolution.

The Internet of Things and Services, Big Data, naw be added to the historical list of forces

(mechanization, electricity, and information teclomgy) powering industrial change. The changes
being wrought by Industry 4.0 will see it become tjlobal language of production. Industry 4.0

promises to increase manufacturing productivityelse\oy up to 50 percent — and halve the amount of
resources required.

A digital revolution is taking place in factorieshere the lines between the physical and digital ar

converging. This revolution has been labellednidubktry 4.0, but there is still confusion about tvha
exactly it is and how it can support MRO services.
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Figure 1: Industry 1.0 to Industry 4.0

The development of the smart factory has the piatettt really benefit the MRO sector; at a time
when the growth of the aerospace sector and subseducreasing demand on manufacturers has
exacerbated the need for the sector to improveopisrational efficiency, time to market and
proficiency.

The growth of predictive maintenance, such as #®&af sensors and the Internet of Things to allow
aircraft components to be replaced before visilelieats appear, provides a pertinent example of how
conventional working practices around MRO can hadformed by the smart factory.

At the heart of the smart factory is the integnatad technologies. The connected enterprise wilise

technology advances, such as data analytics frgnddiia and remote monitoring, to help factories to
increase productivity, create a secure environraadtmaintain safe operations. The development of
embedded software and intelligent devices in prtedaad factory infrastructure therefore increases
automation and allows for better control and opgation of MRO processes.

Although it is an ambitious goal, manufacturersapdan improve profitability and customer delivery
if different components in the hangar are integratereal-time with the MRO providers’ ‘shop floor’
system; whereby operations could react and adaptunforeseen market changes such as a
cancellation, a modification or a rush of an order.

The importance of data in the MRO industry cannet underestimated, it provides valuable
knowledge which can consequently support informeeisions and create a competitive advantage. In
the factory of the future, the data-driven decismgking process can be improved by establishing an
optimised data backbone across functions and danastrengthening the bridge between
manufacturing and operations and MRO by leveragiaghine learning and trusted data.

Visualisation also helps to create this seamleskagile MRO ecosystem. For example, virtual 3D
validation helps to reduce operational and desigare by testing the product or process and by
running simulations, all prior to committing to igal prototypes. This further reduces the
operational costs and time to market for the afren@nufacturers and their supply chain.

With such advancements in technology it is easse® how manufacturers are struggling to keep up
with the pace of change. The evolution towards $tigu4.0 should be seen today as an industry
upgrade for the MRO sector, an aggregation of iegjgechnologies as opposed to a complex concept
too difficult to understand and adopt. Much of fregress associated with Industry 4.0 is in fact
readily accessible today and significant stepstmamade by embracing ‘Industry 3.x.” This is the
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progressive upgrade of the manufacturing environmesing ‘here and now’ technologies, providing
the opportunities to immediately improve the opsiation of operations.

The technology should be the enabler, not the rigtin. This is the smart approach to capitalise on
the changes and opportunities that the digital Itgtiam is bringing about and develop your own
factory of the future.

The revolution is already well underway and willogr exponentially in the coming years. The
development of new technologies will change th#ésskind processes in all industries, which, in turn
will need to be adapted. Although we are incredgimgcognising the need to change, traditional
obstacles to a successful transformation will remheadership agenda priorities, identifying viable
business cases, clear governance to drive tranafiamand developing employee skills will be more
than ever key success factors.

MAINTENANCE, REPAIR AND OVERHAUL (MRO) PROCESSES

Maintenance, Repair and Overhaul (MRO) processes &anajor impact on life cycle costs and thus
play an important role in life cycle engineerindael purpose of MRO is to keep machines and
facilities running without loss of efficiency. Irase of old machines, a decision should be given for
replacement or modernization at the right time. Q/Bperations are not successful when they are
performed by machine owners or third party compamaich have little knowledge about machine
configuration and functionality. A maintenancerpia generally considered to be confidential. Repai
processes are in general unique processes, besldsferent failure cases. e.g. a crack on a emgin
part has a certain depth, length and shape. Whétéasracks can be repaired bigger ones require
exchange by a spare turbine blade which is eitheatdack, must be ordered or remanufactured. This
process includes a lot of manual work with measergrtechnologies, diagnosis and decision making.
New inspection technologies are needed to digitedlgture, interpret and unambiguously describe
product condition to enable decision making. In ynaases IT systems in the MRO sector like ERP
(Enterprise Resource Planning), PDM (Product Datmagement), DMS (Document Management
System) and CMMS (Computerized Maintenance Managen$ystem) are neither integrated
horizontally with customers, suppliers and OEMs imbegrated vertically with MES (Manufacturing
Execution System), SCADA (Supervisory Control andtdD Acquisition) or PLC (Programmable
Logic Controller). Beside there is a lack of inf@tion and data exchange between design and MRO
phase within the life cycle. This makes tracegbiif product configuration changes during life éim

a difficult task and has to be considered in adficliconfiguration management approach. These
difficulties prevent MRO process automation andupehuge costs for machine downtimes. New IT
concepts and PSS solutions are needed to closkdite life cycle chain. The innovation field MRO
Planning and Digital Support of Fraunhofer’s Innicmacluster MRO addresses these issues and aims
for improvement through digital MRO support by imative information and communication
technologies as well as 3D data generation andalzsdion. Focus lies on digital assistance and
functional validation, adaptive MRO scheduling, ammhation and configuration management,
collaboration tools, virtual training and augmentedlity.

In Industry 4.0, MRO systems will make it possibdeexecute all the administration, planning, and
organization of operation and maintenance workluting documentation, in a single integrated
system. This means that any changes due to sdpibetins and maintenance operations will be
communicated through the digital thread, in remleti to both engineering and services departments.
Safety will also be improved through “virtual traig” that also optimizes maintenance work.

Aviation Voice cites three major trends for 201heTinternet of Things (IoT) driving adoption of
Aircraft Health Monitoring System (AHMS) health aks and condition-based maintenance. Expect
to see a rise in the number of operators adoptiHy18, driven by affordable loT-enabled sensors,
powerful data processing systems, and machineitegrall enabling airlines to make processes
smarter and maintenance leaner.
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Figure 2: Industry 4.0 is beyond the hype — itas lrrived at the strategic and operational core of
many aerospace, defence and security companies

Going beyond predictive maintenance per se to dhsgrthe solution: prescriptive maintenance.
Prescriptive maintenance is the next step beyongblgi predicting the status of an asset. While
predictive analytics answer the “what will happehen, and why,” prescriptive goes one step further,
allowing operators to not only predict what willgpeen, but offer “what if” scenarios to show how
each possible event will impact operations. Prpigg maintenance will revolutionize MRO. IDC
predicts that 50 percent of all business analy@afsvare will incorporate prescriptive capabilitieg
2020.

Resource shortages hindering growth in the Asiafieaegion. The rapid expansion of this market
has the potential to be hindered due to a lack &QOMcapacity, lack of indigenous training
capabilities, and lack of skilled workforce in ttegion. There are currently not enough fully quedif
trained, and certified maintenance personnel ta theeneeds of the Asia-Pacific region.

Industry Has Moved From Talk To Action

The buzz around Industry 4.0 has moved from whatesbad earlier seen as hype to investment and
real results today. The aerospace, defence andtyguarticipants in our survey plan to invest 5% o
annual revenue in digital operations solutions oWer next five years, in line with the level of
investment reported across all the industrieswleasurveyed.

It is a significant amount in the context of a secivhere margins can be tight. Although the
commercial aerospace side of the industry has #refli of a very long-term order book and

production horizon, it also has the need for veghtt near-term delivery discipline. Investing in

capacity-boosting innovation carries risk and utaety, particularly for smaller and medium-sized
companies below tier one level. And on the militaige, investment continues to be framed by
constraints and uncertainties in government spgndin
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But there is no lack of ambition about digitisatiddearly a third of aerospace, defence and security
survey respondents report they have already reaamedivanced level of digitisation and integration,
and three quarters expect to be at such a leveiaryears’ time (Figure 2)

CONCLUCION

Over the last three hundred years, we've seenvbleiteon from Industry 1.0 to 4.0. Never before in
human history has innovation come so rapidly. Ftbe advent of the steam engine to advanced
robotics, industries have grown by leaps and botmasprove performance.

Now we've arrived at the fourth iteration of thedustrial revolution: Industry 4.0. Thanks to
digitalization and the 10T, carriers are shiftingeir focus toward an integrated supply chain
ecosystem. This means a deeper understanding of step in the supply chain process to streamline
processes and eradicate inefficiencies.

Data analytics is at the forefront of this movemamd can lead to huge savings and increased revenue
How much of a difference can big data make? Incamestudy, participants expected to reap 3.6% in
cost reductions every year until 2020, while insieg@ revenue by $493 billion USD annually. From
order fulfillment to deliveries, a streamlined egstem connected by data platforms could improve
logistical challenges and customer satisfactiorafdiners.
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ABSTRACT

Recycling of motor vehicles which comes to the Elpvesents ecological and economical activity in
sustainability system of developed countries. lthe other European countries Republic of Serbig (R8ds to
improve the rate of ELV recycling process in thenaf environmental protection and to fulfill regaiment
minimum of European Union (EU) which as a potentimmber should fulfill. Because of that, quality
detoxification as a integral part of successfulgyling ELV process is very important.Inadequatenaggng of
material flow which arise from ELV detoxificatiorrqress, damage natural values and environmentalhwhi
would dramatically increase pollution in the futiaper shows potential harmfull materies which cdérmm
ELV detoxification proceess and which require spetreatment and managing and equipment which is&
and which could be used in the aim of adequaténiea bothon the nationally and on a broader |leRaper
also shows some of the legislative norms of RSEudd

Key words: environmental protection, sustainability, ELV¢yeling, detoxification.

INTRODUCTION

The growth in automotive production has increasedriumber of ELV annually (Tian et al., 2014).
Each year, the lives of 8 million vehicles in Eugopome to the end (Farel et al., 2013), and about
75% of end-of-life vehicles, mainly metals, areyaable in the European Union. The rest, 25%, of
the vehicles is considered waste and generally wolesfills (Kanali et al., 2003). Some of thatsta

are fluids which are hazardous and which need adedrteatment.

This paper deals statistical data of quantitiefuadls form ELVs, equipment for their treatment and
legislative norms.

CONTENT AND QUANTITIES OF HAZARDOUS FLUIDS FROM ELV
According to the latest data of Statistical offickthe Republic of Serbia, it is estimated that in
Republic of Serbia has a little less than 2 millregistered passenger cars (Statistical officenef t

Republic of Serbia) whose average age is abouearsyPavlow, A., 2016).

Table 1. shows number of registered passengersfaareriod of five years, 2010.-2014. In the
Republic of Serbia.
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Table 1: The number of registered vehicles in tapuRlic of Serbia for period of five years, 2010-

2014 (Statistical office of the Republic of Serbia)

Year — 2010 2011 2012 2013 2014
Republic of Serbia (total) 1565550| 1677510 1726190| 1770162| 1797252
Region of Belgrade 469234 489449 479685 490802 560853
Region of Vojvodina 404308 | 440898 | 442157 451875 459437
Region of Sumadija i West Serbia| 415444 | 452498 | 452139 466718 474952
Region of South and East Serbia | 260068 | 276521 | 336804 346257 288589
Region of Kosovo i Metohija 16417 18144 15405 14515 13421

For minimum number of ELVs considered 4% of totamber registered motor vehicles while the
maximum number of ELV take 6,7%. Average numbeEbY¥s of total number is 5,35%. Table 2.
shows minimum, maximum and average number of EltMbié Republic of Serbia according to the
regions for period of 5 years, 2010.-2014.

Table 2: The number of ELVs in the Republic of @ddy period of five years, 2010-2014

Year — 2010 2011 2012 2013 2014
Republika Srbija (ukupno) — min. 62622 | 67100 | 69048 | 70806 | 71890
Max. 104892 | 112393| 115655| 118601 120416
Average 83757 | 89747 | 92352 | 94704 | 96153
Beogradski region — min. 18770 | 19578 | 19188| 19633 22435
Max. 31439 | 32794 | 32139| 32884 37578
Average 25105 | 26186 | 25664| 26258 30006
Region Vojvodine — min. 16173 | 17636 | 17687| 18075 18378
Max. 27089 | 29541 | 29625/ 30376 30788
Average 21631 | 23589 | 23656| 24176 2458
Reg. Sumadije i Zapadne S. — min.| 16618 | 18100 | 18086| 18669 1899D
Max. 27835 | 30318 | 30294| 31279 3182p
Average 22227 | 24209 | 24190| 24969 2541
Region Juzne i Isténe Srbije — min. | 10403 | 11061 | 13473| 1385] 11544
Max. 17425 | 18527 | 22566| 23200 1933p
Average 13914 | 14794 | 18020 18525 15440
Region Kosovo i Metohija — min. 657 726 617 581 537
Max. 1100 1216 1033 973 900
Average 879 971 825 777 719

On the basis of the number of registered passaraysrand vehicles that come to the ELV, Republic
of Serbia will faces with the problem caused withaatities of waste materials of different types
which include hazardous substances. Table 3. stypes of fluids in the motor vehicle Zastava.

Table 3: Contetn of fluids in the motor vehicle tAaa Skala 101 (www.zastava.net

Fuel, working fluids Amount per car | Fuel consumption and replacement of the working flids
Petrol (full tank) 381 7-91/100 km

Petrol reserve 4,5-71 /

Engine coolant 6,51 Replacement every two years

Motor oil 4,25 | Replacement after every 10000 km

Transmission oil 3,251 Replacement after every 80a6

Brake fluid oko 0,5 Replacement every two years

Windshield washer fluid oko 11 /

Sulfuric acid oko 25| /

Analyzing the Table 2. evident is that the avenagmber of registered passegenr cars which comes to
the ELV in Serbia for period 2010.-2014. is aboQ0®@0 per year. When all this comapre with the
Table 3. we obtain significant quantities of fldktht are highly polluting and which require a spéci
treatment and adequate detoxification in the airarafironmental protection and increasing the level
of quality of life.

Additionally, if it include the amounts which is et during the year in the exploitation of motor

vehicles then it is obtaining a total amount oidlin Serbia which should be collected, transported
and recycled (Table 4.) (Milivoje#iet al., 2011).
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Table 4:Amount of used working fluids from motor vehictethie Republic of Serbia (Milivojeviet

al., 2011)

Amount from working fluids from Amount from working fluids from ELV + used
Fuel, working ELV for one year fluids in exploitation for one year
fluids Minimum Maximum Minimum Maximum

60000 120000 30000 120000
Fuel (petrol, 900t 1800 t 450t 1800 t
diesel)
Engine coolant 390t 780t 7530 t 8125t
Motor oll 255t 510t 8490 t 8870t
Transmission oil | 195t 390t 2375t 2665t
Brake fluid 30t 60 t 465t 510t
Windshield 60 t 120t 4430t 4910t
washer fluid
Sulfuric acid 150t 300t 1075t 1300t

Rubber _ ~_ Battery Other
Tyres 2% e 1
3%
Process Polymers
Carpets 1%
1%
Plastics
9%
Fluicl=
2%
Electrical Paﬂs—f—::}‘—%n___
1%

Mon-Ferraus hetals
2%

Ferrous Metal
G

Figure 1: Material breakdown for an average vehifkasti¢, 2005)

The most of hazardous materials, plastics partsf@dther nonmetal parts are not adequately tteate
regarding to their risk on the environment and they spreading on the green areas and waste. Their
average quantites per car are shown by Figure 1.

All this induces that the process of discharginig fluid from a motor vehicle must be done with
reliable detoxification equipment, on a high leegld with high level of safety, to prevent adverse
effects. (Vult et al., 2015).

EQUIPMENT FOR ELV DETOXIFICATION

Every recycling possibility of some of materialerfr process of detoxification, additionally would
increase saving of raw resources, whereby it wpuédent in flow these toxic substances in process
of usage (Vult et al., 2016).

The specialized equipment for ELV detoxificatiorogess has already been available on the marked
for a while. The widely known producers are Vortexd SEDA (Figure 2), while the national metal
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processing industry and academic institutions endésign competitive equipment (Paviobwat al.,
2016).

Figure 2: SEDA Single Station drainage system (v#&®a-international.com)

One of the available technologies for detoxificaticehicles in the Republic of Serbia is Technical
solution “Plant model for discharging liquids fromehicles in the process of ELV” developed under
the project TR 35033, which is a fixed station tmmbined removal of all vehicle fluids with
minimum influence on the environment, as shownhenRigure 3.

Detaf A7 1105

g —r
Figure 3: Plant model for discharging liquids frarehicles in the process of ELV (Pavigt al.,
2013)

By discharging fluids from the vehicle, vehicle bews to have a treatment as dangerous waste which
results to higher level of safety of environmematection.

After elimination of the toxic waste materials frahe vehicle which leads to further elimination and
recycling of the metal parts of the vehicles whark carrying out the biggest part (Pavig\wt al.,
2015).

HARMONIZATION OF NATIONAL AND EUROPEAN LEGISLATION

National Waste Management Strategy — with the anogof approaching to European Union adopted
on July 4, 2003 by the Government of the RepubliSerbia. It is a basic document that provides
conditions for the rational and sustainable wasteagement at the national level.

The strategy is based on:

- In accordance with the directions of economic dewelent;

- Directions in accordance what the requirementspdaunas of the European Union;

- Hierarchy of possible options;

- Activities in the process of harmonization with Edislations;

- Responsibilities;
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- Goals;
- Assignments.

The implementation strategy is achieved by a largmber of targets of interest for all levels of
government — from local government to the natidenl. Most importantly it has to be:

- the protection and improvement of the environment,

- protection of human health,

- the achievement of the principles of sustainablstevenanagement,

- changing attitudes towards environmental protectiosh waste, as one of its segments,

- increasing the level of the public awareness.

The process of joining the European Union and drenbnization of national and European legislation
in the field of waste covered are basic principlest are applied in order to improve the waste
management system on the territory of our country.
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ABSTRACT

Corporate social responsibility (CSR) and sustdmal®velopment are concepts that are balancing degtw
economic, social and environmental goals. CSR isisted of its external and internal dimensionsida the
internal dimension, human resource management (HBk&s very important part, as it refers to thepteaho

are engaged in the organizations, and who are demsl as one of the most important resources ih eac
organization. The aim of this study is the explomatof the relations between the CSR and sustanabl
development, on one hand, and HRM, on the othee Subjects of the research are the concepts of CSR,
sustainable development and HRM, as well as enapieoalysis of the data from the CRANET research in
Serbia, with the total of 158 organizations. Thethndology of the paper included theoretical analyfi the
mentioned concepts and the analysis of the empidata on CSR, sustainable development and HRM. A
research is based on the CRANET database, obtaimedearch period in 2015/2016.

Key words: Corporate social responsibility, sustainable ttgw@ent, human resource management, Serbia,
CRANET.

INTRODUCTION

Sustainability entails “the preservation, regenemtand development of the ecological, economic,
and social resources of a system, and that a finmrals its impact on various economic, social and
ecological environments” (Ehnert et al. 2016, p. 82 relation with sustainable development (S th
concept of CSR is usually defined as the concegt iticludes four kinds of responsibilities: the
economic, legal, ethical, and philanthropic (Cadyrt91, p. 40). CSR can be understood as a modern
management philosophy and tool of marketing forieashg success in the market and as a
management concept that creates a balance betweeaneic, social and environmental objectives. It
is a decision-making model that takes into accahet strategic positioning of the organization
(Vasconcelos et al., 2012). CSR is perceived agdicator of operating performance and as an
opportunity to achieve sustainable competitive athge in business and the wider environment
(Berber et al., 2014). CSR consists of its interaatl external dimensions. Within the internal
dimension of CSR, special attention is paid to HRMalth and safety at work, adapting to changes,
management of environmental impacts, and natusalurees (Slavi& Berber, 2015).

The aim of this study is the exploration of theatieins between the CSR and SD, on one hand, and
HRM, on the other. The subjects of the researchtteeconcepts of CSR, SD and HRM, as well as
empirical analysis of the data from the CRANET &shk in Serbia, with the total of 158
organizations. The methodology of the paper induteoretical analysis of the mentioned concepts
and the analysis of the empirical data on CSR, ®&DHRM based on the CRANET data, obtained in
research 2015/2016 period.

113



N. BerberandA. Slavé / A research of the CSR and sustainable developtreamgh...

THEORETICAL BACKGROUND — RELATION BETWEEN CSR-HRM-S D

Researches on the relationship between the coontdplRM, CSR and sustainable development are
becoming increasingly important and very commondntemporary literature worldwide (Buciuniene
& Kazlauskaite, 2012; Renwick et al., 2013; Padleal., 2014; Slai & Berber, 2015; Haddock-
Millar et al., 2016).

The authors Paillé et al. (2014) investigated thktionship between strategic human resource
management, internal environmental care, orgaoizali citizenship behavior, and environmental
protection in China. Data included the examinaidrl51 members of the top management team,
executives and workers. The main results showetl diganizational citizenship behavior for the
environment fully mediates the relationship betwestrategic human resource management and
environmental performance, and that the internairenmental care moderates the effects of strategic
human resource management on organizational citimeehavior for the environment. Since one of
the tasks of the company is to reduce the levdbafage to the environment, it is necessary to wevol
all employees by adopting appropriate practicddRM at the strategic level.

Lis (2012) explored the importance of CSR in théect@®n process of potential employers by
analyzing the impact of four different CSR dimemsioproduct, environment, diversity and employee
relations in Germany. The results show that CSRahpssitive effect on the way in which potential
employees can see the attractiveness of the oegamzin which they are applying for a job. In
addition, certain dimensions of CSR have differeffiects on staff estimates. Variables of diversity
and employee relations have the strongest impactrgenizational attractiveness. The author points
out that it is possible that respondents emphadizese factors as they significantly affect thdydai
work and life of employees. In this regard, faidaesponsible work conditions are associated with a
high degree of diversity and relationships amorgy émployees. This study reveals that CSR is an
effective tool to attract potential employees. $asd that CSR and sustainability reports are usefd|
appropriate communication channels, compiled maamya voluntary basis. Companies can publish
reports with corporate performance indicators ligmsts of staff training, development plans,
recruitment and employment plans for vulnerableigso

Based on the Cranet data for Lithuania, Buciuniand Kazlauskaite (2012) have performed an
analysis of HRM and CSR in terms of research onrétaionship and connection between HRM,
CSR and corporate performance. According to theesuit was found that companies with better-
developed HRM and position of HRM managers in tlmengany have better developed and
implemented CSR policies (Buciuniene & Kazlauska#@12). Regarding the use of HR practices
related to CSR in Lithuania, it is still quite lied. Organizations rarely use some of these CSR
practice: action programs to improve the partiégrabf vulnerable groups in the labor force, fldgib
management of working time and job rotation, prsfiaring and share ownership for employees. One
of the most important results of this researclha brganizations that are socially responsiblethat
follow strategic approach to HRM have higher levefsorganizational performance, especially in
terms of profitability.

Slaviéc and Berber (2015) explored the connection betwdieM and sustainable development based
on data CRANET 2008 survey for three V4 countri@ézech Republic, Slovakia, and Hungary) and
Serbia. They found that there is a positive coti@mtabetween the existence of the business strategy
human resources strategy, and CSR statement. eosignificant correlations were found between
CSR statements and recruitment, career developamahttraining plans for special categories of
workers (minorities, older workers, people withatigiities, women, low-skilled workforce, as well as
for younger workers). Better developed CSR statésnbave a positive correlation with the flow of
information on strategic issues in organizatiohang for distribution of shares to employees, tbe u
of flexible benefits for employees, use of job tim@a, and higher investments in personnel training.

One more interesting research is one of HaddockaMét al. (2016) who explored the term green
human resource management (GHRM) as a conceptro@acwith the “systemic, planned alignment
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of typical human resource management practices with organizations environmental goals”
(Haddock-Millar et al., 2016, p. 192). But, Renwigkal. (2013) emphasize that organizations are not
using the full range of GHRM practices, which canitithe effectiveness of environmental protection.

Based on the above presented, the authors propesadsearch hypotheses:

HO: Organizations with better developed CSR practiogfseae higher level of environmental
performances than organizations with poor CSR.

H1: Organizations with developed CSR have better deeelcocially responsible HRM practice.

METHODOLOGY

The authors used the methodology of CRANET rese&@tdmnet is a network of scientific institutions
from different countries that collect unique andtnally comparable data on the policies and prastice
of HRM. This network, which was founded in 1989ndacts the largest survey of HRM practice
around the world, and has a current picture ofsthte of the practice in Member States. Coordinatio
of activities is carried out by Centre of Europ&#RM in Cranfield School of Management in the UK.
Currently, the organization has about 40 memberddwide (Slavé & Berber, 2016). Faculty of
Economics in Subotica conducted this research rhi&éor the second time. As the only member of
the international scientific network in this coyntiFaculty of Economics in 2008 participated in
Cranet project for the first time with 50 analyzedjanizations. In 2015 the authors examined 158
organizations from the territory of Serbia. The ve@is to the questionnaire were given by HR
managers or executives in organizations with moae 60 employees (Lekavet al., 2015).

The largest share of the sample in Serbia in 2045 8ME sector, 60%. There are 27% of large
organizations and 13% of very large, with more th800 employees. The sample of 2015 research
consisted mainly from organizations from privaté%® sector. About 37% of analyzed organizations
were from production sector, and 63% of organiretiare from service sector. The majority of
analyzed organizations are from food productioaddt telecommunication, and IT (Lekéwet al.,
2015).

RESULTS

The following tables present the usage of severdl ptactices that are recognized as socially
responsible. Table 1 presents the share of emm@oyed are employed under the flexible working
time. According to the table 1, an alternative miazfewvorking time is not implemented to a greater
extent in Serbian organizations, since 72% of eyg#e are not employed under this working regime.

Table 1: The share of employees that are emplogddnihe flexible working time (%)
6- 11- 16- 21-
Not used 5%> 10% 15% 20% 50% >50% | Total
72 10 3 0 2 5 6 99%

Source: Authors’ analysis based on Cranet reseahatzh

Companies in Serbia use job rotation to a lesstanéxas a method for reducing the monotony of
workers and career development. According to ttia ttam table 2, it is evident that about 44% of
organizations do not use this method, while onBol&e job rotation to a greater extent.

Table 2: The level of the usage of job rotation (%)

0-Notatall |1 2 3 4 - To avery great
extent
24 24 18 6 6

Source: Authors’ analysis based on Cranet reseahatzh
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Since employees are different, and generally tiemo person or group that will match the same
incentive package. Therefore organizations aretiogeadifferent benefit packages for different
employees. This approach is caltadeteria - self-service approach

Table 3: The usage of flexible benefits (%)

Yes No

Flexible/cafeteria benefits (% organizations) 19 81
Source: Authors’ analysis based on Cranet reseahatzh

According to the data from table 3, organizatiam$Serbia use flexible benefits in a very small scal
for their employees, only 19% of organizations. Taegest number, 81%, does not provide such
benefits to their employees.

Table 4: Spearman Chi-square test - the relationsigtween CSR and HR strategy in organizations

in Serbia

The existence of CSR statement | Total

No Yes
The existence of HR strategy No 76.9% 23.1% | 100.0%

Yes 31.5% 68.5% | 100.0%

Total 50.3% 49.7% 100.0%
TEST Value Asymp. Sig. (2-sided) Phi
Pearson Chi-Square 31.406a 0,000 0,447

Source: Authors’ analysis based on Cranet reseakatzh

According to the data from table 4 it can be codetlithat there is a positive correlation between th
existence of a written HR strategy and written esteints of CSR in organizations in Serbia. If
organizations have written HR strategy they wiNéa written statement of CSR, 68.5% of them. The
connection that exists between these two variabkatistically significant, measured by Chi-square
test, phi=0.447 (p<0.01).

Table 5 shows the results of Spearman’ s Chi-sqtesethat is used to explore the connection
between the existence of CSR statements and HRMit@&st that are considered to be socially
responsible. The analysis was done for variabllesae to staffing, training and career developnoént
specific (vulnerable) groups of employees.

In the case of recruitment, as the activity of $taffing processes, organizations in Serbia useifgpe
action programs for national minorities, personshwdisabilities, women, women returning to the
labor market and young workers more if they haveitten CSR statement (share of the organization
is higher if they have a written CSR statementjsiteally significant relationship phi <0.05). the
case of training for specific groups of the work®yr organizations in Serbia use specific action
programs for national minorities, older workerspple with disabilities and women returning to the
labor market more if they have a written CSR stat@nf{share organization is higher if they have a
written CSR statement, statistically significantat@nship phi <0.05). In the case of career
development, organizations in Serbia use spedifiom programs more only for national minorities
and young workers if they have a written CSR stat@nishare of the organization is higher if they
have a written CSR statement, statistically sigatit relationship phi <0.05).

The next part of the research included the appticadf the t-test to determine the differences leemv
organizations that have CSR statements and thasedmot have that statement, in terms of achieved
environmental performance.

According to the data in table 6 it can be conalutteat organizations that have a written stateroént
CSR achieve a higher level of environmental perforoe (M=3.92, SD=0.962) than organizations
that do not have this statement (M=3.21; SD=0.8%Bgse differences in the mean values of ratios of
environmental performance of the two groups arésstally significant (t(150)=4.873; p<0.01).
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Table 5: Relations between CSR and HR activitiesganizations in Serbia

-IE-|)-|(IESTENCE RECRUITMENT (%) TRAINING (%) (CO/SREER DEVELOPMENT

g‘FAgrSE?/IENT Minorities Minorities Minorities

No 10,1 X?=6.447 8.9 X?=4.262 5.1 X?=6.420

Yes 25,6 p=0.011 20.5 p=0.039 17.9 p=0.011

Total 17,8 Phi=0.203 14.6 Phi=0.165 115 Phi=0.202
Older workers Older workers Older workers

No 12.7 X?=0.071 11.4 X?=6.125 11.4 X=0.001

Yes 14.1 p=0.819 26.9 p=0.013 11.5 p=0.977

Total 13.4 Phi=0.021 19.1 Phi=0.198 11.5 Phi=0.002
People with disabilities People with disabilities People with disabilities

No 20.3 X?=5.499 11.4 X?=10.907 11.4 X=0.906

Yes 37.2 p=0.019 33.3 p=0.001 16.7 p=0.341

Total 28.7 Phi=0.187 22.3 Phi=0.264 14.0 Phi=0.076
Women Women Women

No 13.9 X?=10.150 21.5 X=0.625 22.8 X=0.054

Yes 35.9 p=0.001 26.9 p=0.429 24.4 p=0.816

Total 24.8 Phi=0.254 24.2 Phi=0.063 23.6 Phi=0.019
Women returners to labor Women returners to labor Women returners to labor
market market market

No 7.6 X?=3.785 6.3 X?=4.132 8.9 X?=0.637

Yes 17.9 p=0.052 16.7 p=0.042 12.8 p=0.425

Total 12.7 Phi=0.155 115 Phi=0.162 10.8 Phi=0.064
Less qualified workers Less qualified workers Lesgualified workers

No 8.9 X?=0.637 16.5 X=3.128 3. X?=0.554

Yes 12.8 p=0.425 28.2 p=0.077 6.4 p=0.457

Total 10.8 Phi=0.064 22.3 Phi=0.141 5.1 Phi=0.059
Young workers Young workers Young workers

No 19.0 X?=9.088 36.7 X=1.854 19.0 X?=4.186

Yes 41.0 p=0.003 47.4 p=0.173 33.3 p=0.041

Total 29.9 Phi=0.241 42.0 Phi=0.109 26.1 Phi=0.163

Source: Authors’ analysis based on Cranet reseahatzh

Table 6: The results of T-test of the differencthenlevel of environmental performance in relation
the existence of CSR statements in organizatioBgiibia

The existence of a written CSRN Mean Std. Std. Error Mean
statement Deviation
The level of environmental No 78 3.21 .843 .095
performances Yes 74 3.92 .962 112
Source: Authors’ analysis based on Cranet resetatzh
CONCLUSION

The research in this study was dedicated to thioeaton of the connections and the level of depsient

between the three different, but at the same tieeted, concepts: HRM, SD, and CSR. The study was
based on available literature and empirical dataH®M, CSR and environmental performance of
organizations in Serbia in 2015. Based on data f@RANET research, the authors analyze the level of
development of these concepts and the relatiorishipexists between them. Both proposed hypotreses
proved. Based on the results obtained during tladysis it is possible provide a number of conclasio
which would be relevant for modern organizatiorst thave a desire to achieve sustainable developonent

the principles of social responsibility:

- An alternative way of organizing working time iretfiorm of flexible working hours has not found

an adequate implementation in Serbian organizations

- Companies in Serbia use job rotation to a lessméxas a method for reducing the monotony of

work and career development.

- Organizations in Serbia use of flexible benefitstfeir employees in a very small scale, only 19%

of organizations.

- There is a positive correlation between the exgteof a written HR strategy and written CSR
statements in organizations in Serbia. If orgaionat have written HR strategy they will have a

written statement of CSR, too.
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- In the case of recruitment, training and careerelibpment as activities of HRM, organizations in
Serbia will use specific action programs for vultide groups of employees more if they have a
written CSR statement.

- Organizations that have a written statement of G&Rieve a higher level of environmental
performance than organizations that do not havi awgtatement.

The authors formulated few recommendations thatreleted to the implementation of HRM activities.
One relates to the formulation and implementatibHR strategy that would contain elements of CSR an
sustainability. Since the HRM is an internal dimensof CSR, it is important to note that those\atiés
could affect the improvement of the situation ofpogees - especially for vulnerable groups. Fomeple,

the introduction of flexible working hours allowscreased work-life balance of workers and they can
combine work time with personal needs. The intréiducof these and similar activities, which do not
necessarily require an extreme increase in costsh® organization, increase the overall level aj |
satisfaction. Also, it is necessary to define thecffic CSR standards and reporting requiremeratsédte

on a voluntary basis, but indicate the organiz&icommitment to the social responsibility and ainstble
development. Some of the biggest companies in &arbimpile such reports for years (Telenor, NIS
Gazprom Neft, Hemofarm, Coca-Cola, etc.). Besidesuthentation, promotional and philanthropic
activities, it is important to establish a contfohctions for CSR and sustainability issues, ineortb
actually implement and monitor adopted strategird atandards. Namely, the common practice in
domestic organizations is that policies and rubeisteon the paper, but they are not implemented or
monitored. From the standpoint of CSR, the autbbihis paper emphasize the HRM department as a way
to implement CSR into practice, at least in thd ffaat binds to the social dimension of CSR.
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ABSTRACT

This paper defines the role of a leader at orgagibusiness activities. By this paper we want pyesent how
to manage a company, both manufacturing and ceeratctivities. Possible strategies which can imerov
business through employees satisfaction are defowdlob satisfaction is a dimension which represthe key
for success as well as a reward satisfaction waiehemployees given for their job fulfillment. Treward for
the job well done is of high significance for suss®f every company. Good motivation can also kerd¢isult

of a reward and is observed both in manufacturing aervice activities. These assumptions have been
confirmed by this research in which the majoritye@minees expressed their agreement. The keudgess is

in job satisfaction. On the other hand, the rewsrstem should be honest and fair and it has tolvevevery
individual contribution and realized result. Thengde of the survey includes the examiness of differage,
qualifications and positions in manufacturing awd-+manufacturing activities on the territory of @janin. The
research has confirmed the hypotheses postulatedeabeginning. It can be concluded that it is afhh
significance to establish a harmonious atmospheral devels within a company and also to rewarergv
employee with a recognition according to his/hemtdbution in order to realize business objectives
successfully.

Key words: satisfaction, motivators, business objectives,d€adole, relation to work.

INTRODUCTION

The role of a man in work activities has changed @amtil, in time, it has not become the main factor
an organization experienced several phases. Duhagindustrialization era and along with the
development of revolutionary technical inventiott® science studied the role of a man in the work
process more and more. In the first phase a mameglected and the focus was on machines and
technology because it was possible to produce gooes by means of machines than by man power.
People were considered only as helpers of mackmésey had to adjust to them. Physical man power
was used to the maximum and job satisfaction washeopart of that process.

Job satisfaction represents the key of succesehsasithe pleasure resulted by rewarding the work
well done. Beside work conditions, a creative amgriesting job also affects job satisfaction. It is
necessary here to mention Adams’ theory of fairmasieh is related to close relationship between
motivation and successful work performance. Leaderst be able to continually monitor the signals
from employees, especially the negative ones whiehthe results of employees’ dissatisfaction in
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order to decrease or eliminate their causes. By they act positively on motivation and labour
output (Bahtijare\d, 1999). The topic — human needs management throogfivation and its
influence on labour output — has been the focusvarious researches in which the authors
distinguished the importance of job satisfactiod #8 general impact on the results of a company.
According to the modern comprehension of human ntislemanagement through motivation, it is
understood that certain types of behaviour mussdissfied in the quality motivation way, that an
organization should attract and keep the best peimpbrder to become an absolute leader on the
market. First of all, it is necessary to encouragmtivity and innovativeness of employees andhis t
way the fulfilment of objectives and developmerittbe whole organization (Varga, 2011). The
research which also confirms this assumption thlatsatisfaction considerably affects the behaviour
of employees was carried out in Pakistan. The eyegl® which showed greater satisfaction with their
job also expressed a positive attitude to work wodk environment (Rizwan, Khan, Tariq, Ghaffar,
Anjum, Bajwa, 2012). Another research carried gutGermany in 2014 was related to the job
satisfaction of the employed in media service. Tigiseach showed a domination of employees’
internal motivation. This type of motivation wagsificant because the employees thought it gave
them a possibility for progress and improvemenbudlh various seminars and trainings. Further
training would, according to their opinions, enatble progress of the whole company.(Kaiser, 2014.)

Object and problem of research

The key of every success lies in the feeling ohfesatisfied with the job that an individual doésb
satisfaction can be expressed in different waymespeople are satisfied with the work atmosphere,
the others are pleased with the project they ar@ved in or the contracts they sign. The aim afrgv
organization is to make a good atmosphere in dadachieve better success. For all these reas@s it
important to work on permanent improvement of alpiyee so they could feel satisfaction at work.
On the other hand, when bad work atmosphere ieptethe employees are increasingly uninterested
in work and job satisfaction is reduced to minimuAs one of the main problems can be bad
positioning of companies where job satisfactioativery low level. In other words, the low level of
satisfaction results in decreased productivity arditability which leads to general bad succesthef
whole company.

Research objective

The research of the influence of job satisfaction tbe company’'s success showed that every
employee should have an open approach to workleerdfore he/she must be satisfied with the job.
The objective of the research is to determine imtwdxtent the years spent on work can affect the
examinees attitudes to work.

Research hypotheses

Main hypothesis 4 is possible to observe the difference in théuwates of examinees depending on
the years of work spent in an organization.

Hypothesis 1 The examineewith more than 15 years of work responded that they wiémsulated
for better work performance by money reward whitese with fewer than 15 years of work
considered a creative and interesting job moreutatimg.

Hypothesis 2 Fhe examinees with fewer than 15 years of work gihothat success was the result of
their ability to be persistent in doing their jolhile those with more than 15 years of work did not
consider persistence significant.

Hypothesis 3 The examineesinder15 years of work experience in greater extent abtbat the
increased satisfaction by the job represented ¢égefde success unlike their older colleagues wiib di
not believe that job satisfaction was significantthe company’s success.
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Research methodology

The research involved the survey of employees diggrdifferent age and different years of work
experience spent on various positions within araoization. The survey included the questions
related to job satisfaction and the attitudes opleyees to work. Therefore, the research dealt with
employees’ contribution to their organization, thgersistence and creativity which represent the ke
for every company success. The examinees’ attitwelre measured by Likert scale. This scale
represents a five-degree-scale so the five degfesgreeing or disagreeing were expressed. The scal
included the following assumptions: Strongly digsgr 1, Disagree — 2, Undecided — 3, Agree — 4,
Strongly agree — 5.

Analysis of results

It is necessary to differentiate the terstBnulantand motive Stimulant stays for an exterior factor
which affects people and encourages or forces tberarry out certain activities, while motive is an
internal initiator which moves, directs and in #med stops the activities @li 1988).Maslow’s theory
about the hierarchy of needs is well known, whallstthat every individual’s aim is self-actualimait
which is natural and inborn. Self-actualizatiorordy possible if the other needs on a lower level a
reconciled. Physiologic needs are placed on thmstmodf the hierarchical ranking, followed by safety
needs, social needs, esteem needs, and on thes teglfiactualization (Maslov, 2004). Human
resources as a part of the organization also stioveaccomplishing this main goal, i.e. self-
actualization. Because this striving does not stiojhe level of an organization, organizations have
important role as a contribution in helping theingoyees to reach the top of the hierarchic scale,
which was defined by Maslow.

Each person experiences work in different waysdifidrent factors are motivating them to carry out
the activities. The way people approach work ikigriced by the results of their expectation from th
job. Observing the opinions about the fact thasigégnce has an important impact on successndtis
possible to notice a huge difference between theived answers. All respondents regardless to the
years of work experience do agree to a greateegsel extent, that the reason for their success is
persistence. The received answers are showedurefig

Pierre Show points out that the younger populagiod those who don’t have a long work experience
are usually satisfied with the present reward systethe organisation in which they are workinge H
points out as well that the engagement increalebkdi employee’s 50th age, after when it comes to
dissatisfaction with the reward system (Jeghul®72(his fact is proved with this research too weher
the results show that the respondents with fewan ttb years of work experience are satisfied with
the reward, while the respondents with more thaiyedys of work experience think that the reward
system is unjust. Based on this, it is possibledioclude that for carrying out the tasks this grofip
employees is stimulated to a greater extent bynfir reward and they think that for their
contribution to the organization they deserve feiturn - more reward in financial form (see figur
2).

Unvaried job does not cause any internal motivatiod reward. For this reason the employees are
seeking for a greater outward reward in the formmainey. If carrying out a certain job offers
satisfaction and if there is an internal motivatipresent, it will lead to a situation where the
employees will be ready to carry out the same astifor lower reward (Jeghult, 2007).The
supposition says, the respondents with fewer tfagehrs of work experience are satisfied with the
received reward and are more likely to be motivatgdcreative work. However, the results are
showing the opposite. The respondents with more ifayears of work experience agree in a larger
extant that interesting and creative job is the tnmoportant motivator, while the respondents with
fewer than 15 years of work experience are mosttjegided with the mentioned statement. But it is
possible to point out that for the members of aganization in general, financial reward does not
stands for the main stimulator (see figure 2.)
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Figure 1: Graphical display of answers on the qigst,My ability to persist is the main reason why |
am successful in my job “
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Figure 2: Graphical view of the attitudes accorditogthe respondents work experience
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Figure 3: Graphical view of the answers on the dioes‘Job satisfaction within a team is the key to
the success of the organization*®

In his work Maslow is looking for the answer to tpgestion “Why people do not create and innovate”
instead of “Why people do create and how creatizitges” which is more often asked. He is trying to
find out the blockades that are tearing down tleativity in people. He mentions that for not cregti

it is enough just hard work and audacity (Maslo@04£). The employees have a big impact on
creativity. Not receiving rewards and commendatifrsnew ideas, but also inadequate registration
system for the ideas can worsen the relation tatiore and innovation within the organisation. It is
nearly impossible to consider the employee’s mtitvaseparate from the job satisfaction. The factor
which causes the satisfaction is changing with tiam& so what once was a great motivator declines
and is going to be on a lower level, so they becom®nger important motivators and they are going

122



EMC 2017, 16-17th June 2017, Zrenjanin, Serbia

to be replaced with new ones. To the question venethtisfaction is the key factor to success or not
based on the received answers, it is possibleitd pat that the respondents with fewer than 15yea
of work experience more strongly agree with thig faomparing to the respondents with over 15 years
of work experience, while this group of responddmds a different opinion about it (see figure 3).
These results are confirming the supposition widsents the root of this study and on what this
research is based.

Table 1:Employee expectations from the ideal leader

Flexible working time 44%
Social insurance 37%
Possibility of progress 34%

AVANTGARDE-Experts carried out an online researech Germany on a topic based on job
satisfaction. With this questionnaire they cam¢htsolution that the main expectation from anlidea
leader is flexible working time, followed by sociakurance, and on the third place is the possibili
to progress, which is shown in the table 1.

These results once again point at the fact thainfiral reward as a motivator is no longer the main
goal of the employee’s. As an answer to the bdlet reward in a financial form is the main
stimulator, numerous researchers show the oppsitikion. Even if it is not always the main motive
it could be said that it is still an important facbf motivation. It is not possible to apply juste kind

of reward system in all organizations. It is neaegdo adapt the way of rewarding to employees
within an individual organization and to their need

CONCLUSION

The research led to the cognition that leadersinviin organization have a great impact in the

mentioned domain. Their obligation is to be coneéatith their employees in one continual process
in order to accomplish the best possible resulis Ihecessary that they recognize some negative
signals from the employees in order to satisfyrtiMshes. The research indicated the fact that the
most of the respondents agree with the statemantrth key to the success within an organisates li

in satisfaction. From all these facts follows thmgmition that financial reward does not have an

immediate effect and for that reason it is notrtfeen initiator in work.
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ABSTRACT

Today, the most important issue becomes the remtucti use and saving of raw materials on the omal lsand
reduction of waste materials on the other hand. i@iba of a large proportion of vehicles in the eowimental
load is widely spread in the public. Therefore yating implementation in the process of productighicles are
environmental directives. Education for sustainatdeelopment is a way of applying science to imprtve
quality of human life, maintaining earth’s ecolagidalance. In this paper, we have discussed tinergke
principles of sustainable development in engingeend education: recycling of end-of-life vehiclglVv —

End-of-Life Vehicles) as the mainstream waste i BHU and the state of education personnel in #id Hf

recycling and sustainable development.

Keywords: sustainable development, recycling, educatiory HEEnd-of-Life Vehicle).

INTRODUCTION

Every human activity, both in the production andsumption process, leads to waste generation. It is
possible to achieve the reduction of waste germerati spite of the increase of total industriaivatt

by proper waste generation control measures andptimal mechanism of waste management and
recycling. Waste management strategy is basedeomihimization of waste, recycling of waste and
its reuse and safe disposal of non-recyclable wesidThe main activities, especially in developed
countries, are aimed at finding the most suitabtg/eling methods. It turned out that there is not a
waste that cannot be somehow processed and cathvettesecondary raw materials or alternative
energy source. The result is preservation of natesources (Pe&iR., Babé, S., & Milosavljevt,

B., 2009).

The idea of a large proportion of vehicles in theimnmental load is widely spread in the public. A
car is a very complex product that contains abdy0d0 parts made of different materials using
different technologies. Degradation of the envireniris present in the production process, as wgell a
while using waste during the exploitation and mamagnt by the end of vehicle life. These facts
require that the recycling of end-of-life vehicl@sLV - End-of-Life Vehicles) must establish an
appropriate system with effective and comprehensigaagement (Kogj A., & Sudarewu, D., 2005,
Simic, V., 2013).
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Universities in Serbia have to make a fundamemalew of the programs and their contents in the
light of theory and practice of sustainable deveiept. The steps of sustainable development should
be sought in the quality of education and buildBygtems of creativity and tolerance based on
institutions. It is certain that sustainable depebent is no longer a matter of choice but a necgssa
concept that must be implemented in order to ensangitions for the survival and prosperity of
future generations. A sustainable future requirsgstem of education and knowledge that will gather
people who can creatively and critically think, sessfully solve problems and mutually contribute to
the development of the new economy and stable Issgstiem in accordance with the principles of
sustainable development; educated people who aowative in thinking and action, learn quickly and
change their own skills in accordance with techgiwal developments and global trends of
development (Desnica, E., & NikéJiM., 2013, Nikol¢, M., Sajfert, Z., & Kreiner, J.H., 2011).

ROLE AND IMPORTANCE OF RECYCLING

Recycling is a set of activities that ensure theseeof waste materials. The following strategiclgoa
are achieved by recycling: saving raw material ueses (all materials come from nature in limited
quantities); energy saving (without energy to spenthe primary processes, as well as in transport,
while additional energy is obtained by burning miate that are not recycled); environmental
protection (waste materials degrade living envirentn so recycling protects the environment);
creation of new jobs (processes in the recyclingnaterials include investment in knowledge and
labor creating the need for new jobs) (K&sb., 2005).

ELV Recycling

At the beginning of mass car production and cregatircar waste that have completed their life cycle,
the idea emerged that certain parts of such carsbeareused (e.g. as spare parts). The car is a
complex product and its life cycle should be inadance with the cycle of circulation of raw
materials. It should be recyclable as much as plessind thus becomes an environmentally friendly
product.

ELV recycling comprises recycling in the narrow serrecovery and reuse. The principle 3R (Reduce
- Reuse - Recycle) is known in the world and ifirtkef a modern recycling principle. The first R refe

to reduction or designing cars that will have aglemlife while using fewer resources. Second Rrsefe

to reuse meaning that some parts and systems oéing®to be used as a second hand and then these
parts are converted into the materials of whichea@iginally made (recycling - a third R). Concept
3R is improved into the 5R by Toyota, adding thdaearial purification process to facilitate recycling
and the process of energy recovery back from theteyaontinuing to reduce the rest of the 25%
being deposited (P&3IiR., Babg, S., & Milosavljevt, B., 2009, Krsti, D., 2005).

Situation in the Country and World (Krsti¢, D., 2005, http://ec.europa.eu/environment/wakte/e

Examining the legislation, primarily by consideritige current general situation in the field of ELV
recycling in our country, the following can be chrated: ELV generally cannot act in a manner that
ensures the environmental protection; ELV recycliygtem is not established because there is no
globally organized management of such waste; theseELV wastes where customers take off the
vehicles what they need by paying appropriate amofirmoney; recycling material reparation is
made in a smaller number of companies, mainly, efam repairing parts (mainly clamps, oscillating
shoulder, brake shoe, stabilizer baall the parts of particular importance for the sagly is
performed without any quality control and usuallythwinadequate materials and technologies;
tradition mainly exists in recycled steel and watsiat is generated in the process of components
production.

The general estimation is that recycling is on¢hefmost dynamic industries in the developed world
that is being in constant expansion. Estimates shatvweach year, only in the EU countries more than
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10 million ELV is obsoleted, which means that 1Qlion tons of this type of waste is produced
annually. This reason is more than enough to pM &b a priority of every country.

Generally, a large number of participants is inedhn the recycling of ELV (where the system is set
up). In order to define the functional, efficiemdaeffective system, it is necessary to define its
boundaries and operators. System operators for iecycling are organizations as legal persons and
individuals as involved natural persons, carryingg @rocesses and/or activities of the highest
importance to the technological functionality agdtem management.

PERSONNEL EDUCATION IN THE FIELD OF RECYCLING AND S USTAINABLE
DEVELOPMENT

The baseline of Strategy in the field of educafmmsustainable development states: favorable géner
conditions for economic-financial, institutionaldatechnical support to the reform of education and
education for sustainable development; promotirgjasnable development in the context of formal
and informal education; sustainable developmemitrg for all teachers at all levels of education;
systematic development of research in educatiorsdstainable development; constant improvement
of cooperation in this field at national, regiomald international level (Desnica, E., & NikgliM.,
2013, www.odrzivi-razvoj.gov.rs).

Implementing the Strategy, segments of educatioaustainable development are gradually included
at all levels of education. At the higher educatiemel in recent years, a series of faculties,

departments, courses or study groups in the fietleenvironment are established for basic, master
and PhD programs. School curricula regarding sustde development are still present at the

technical faculties, although there is the risiiarest of social courses (Desnica, E., 2014).

Cooperation between University and Economy

The requirements addressededucation are arising from the needs of the econgmduction,
management and society in general. The econonmgienie who sets the criteria for the qualifications
of professional staff, while education offers aswaer to these demands and needs. According to the
changes, individuals, willing to learn throughoife,| are needed in each company, team and
community. Due to the fact that labor markets iasnegly rely on high levels of skills and transwars
competences, higher education should provide stadeith the advanced knowledge, skills and
competences that will be needed for their professi positive outcome can be expected if the
importance of integration and cooperation betweeivansities and economy is emphasized as an
adequate solution to meet these needs and aclhiev@bjectives (Desnica, E., & Niké]iM., 2013,
Gaji¢, O., & Lungulov, B., 2011).

Cooperation between University and economy is atutbday. This cooperation is achieved in
different ways - through development of new acadepnograms, joint research projects, seminars,
presentations at fairs, etc. In order to effectiveiprove the transfer of knowledge and innovafion
the market, it is necessary to promote academiegmneurship, as well as any form of cooperation
between university centers and business organiztioniversities, together with other research
organizations, play an important role in the catind dissemination of knowledge on the local area
and beyond. Collective ambition of the Universitydahe economy is to encourage innovation that
would bring mutual benefit and development of tegion. Connecting master and PhD students to
companies in the region is crucial not only foruamsities but also for companies so that studemts a
given information on contemporary issues relatetes@arch and companies will have an opportunity
to apply these results in their business (Desiica% Nikoli¢, M., 2013, Polovina, A. et al., 2011).

The curricula of environmental protection, recycling and sustainable development at our
universities (Trumi¢, Z., M., & Trumi, S., M., 2011).
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Development of human resources for proper and isafie@ waste management can be divided into
three main areas: education, professional persdrairing (including waste producers’ training)dan
public awareness development.

The objective of personnel training and public emass development is to make recommendations
for actions that will: increase the awareness le¥environmental issues, especially with childag
young people, creating a background for futureoastiand sustainable waste management; ensure
adequate technical and professional competencell devels of institutions and organizations,
employed in government at all levels in accordanith the powers, including companies from the
private sector, with responsibility for waste magragnt and law enforcement at all levels.

The key improvement of waste management is the teeddvelop skills of professionals working in
the industry and incorporating techniques and teldyies in the education of future professionals in
the field of waste. Public awareness about wasteemvironment needs to be developed, through
media, education in schools and various campai@rgessional training will be a primary objective
in the short term to ensure that staff, workingha field of waste management, will technically be
competent in their work. This will include requirents for training of personnel who deal with staff
and waste management in their companies that spemsible for waste management in ministries or
local government. Professionals in the field of itwasanagement must help to establish the education,
policy development and curriculum.

In recent 15 years, the real expansion of couslased to the fields of environmental protection an
sustainable protection has been at universitie®un country and abroad. Table 1 provides an
overview of several faculties of technical scienceserbia that have courses related to recycling,
sustainable development and environmental protectio

Table 1: Overview of technical universities withrartula of environmental protection, recycling and
sustainable development

No. Course Faculty
Environmental Engineering (general and ma§ Technical Faculty “Mihajlo Pupin”, Zrenjanin,
1. studies) Serbia (joint study programme with Faculty [of
Technical Sciences, Novi Sad)
2 Environmental Engineering (general and ma§ Faculty of Mining and Geology, Belgrade
' studies)
Mining  Engineering, module  Recyclinl Technical Faculty, Bor
3. Technologies and Sustainable Developm
(general, master studies)
4, Urban Engineering (general studies) Faculty of Engineering Sciences, Kragujevac
5 Environmental Engineering (general, master, H Faculty of Occupational Safety, NisS
' studies)
CONCLUSION

The automotive industry is an initiator for devaetmgnt of the national economies and integrator of
modern achievements in the field of engineeringhnelogy and almost all other scientific discipine
On the other hand, the automotive industry is aig@ant consumer of raw material and energy
resources, and also an important participant indigradation of the environment. Therefore, the
management of vehicles’ life cycle is an importaspect today and especially in the future of
automotive industry.

Higher education institutions have a strong stgrfinint for the preparation of engineers who ate ab
to design and develop sustainable products ancegses. When environmental engineering curricula
are involved in a global dimension, then learnirgeziences can be used to fulfill six principleatth
define the role of professional engineers (Enginge€ouncil, 2009) and first principle is the sdcia
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need for engineers to contribute to building aanable society, both in the present and futuregéro
Penlington, R., & Steiner, S., 2010).

It is necessary to have an increase of informagibout the fact that education and learning are an
ongoing process that requires constant improvemkakisting skills, as well as the development of
multi-disciplinary competencies in order to meet thcreasing demands for flexibility and mobility
(Bologna process) within the enlarged European kinReforming their education at all levels
(kindergarten, primary education, universities) ahdnging the consciousness of employees that only
through continuous, lifelong learning can remain tire race for promotion, we increase the
attractiveness not only of the economy, but algovtlue of our resources.
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ABSTRACT

Since locus of control is considered to be applealoross all areas of life, its behavioural imgtions are very
significant to work environment as well. This papéns at understanding the locus of control astgwoitant
variable for the explanation of human behaviouronganizational settings. Special attention is paidthe
concept and types of locus of control, the diffeemhbetween internals and externals as well aglasion to
various important work outcomes including employeegll-being, motivation, effort, performance, job
satisfaction, satisfaction with co-workers, strgsg;ception of the job, compliance with authorgypervisory
(leadership) style and employees’ reaction to literEfore, increasing managers’ awareness of emgddi@cus
of control may be a key factor in predicting emmey’ workplace attitudes and behaviours and a Lsefiable
for employee selection.

Key words: locus of control, types of locus of control, waylitcomes, leadership style.

INTRODUCTION

The concept of locus of control was developed byeAoan psychologist Julian Rotter (1966), who
defined it as the degree to which the individuatpwes that the reward follows from, or is conéng
upon, his own behaviour or attributes versus thgreseto which the individual feels the reward is
controlled by forces outside of himself and mayuwdadependently of his own actiorfSince locus

of control has been widely studied by scholars smentists there are many definitions of the cohcep
which are mainly based on original Rotter’'s defonit According to Ng, Sorensen and Eby (2006),
locus of control is the extent to which people dadi that they have control over their own fate levhi
Babalola (2009) conceptualizes it as a personaigdisposition which describes an individual's
perception of their ability to change the situati®@pector (1988) who operationalized the notion of
locus of control in a work context by developing thiork locus of control scale (WLCS) defines it as
a generalized expectancy that rewards, reinforc&manoutcomes in life are controlled either by
one's own actions (internality) or by other for¢esernality).

Rotter (1966) differentiates internal and extetnaus of control. An internal locus of control et
perception that the individual controls his/her oaations and consequences, while external locus of
control is the perception that others have contradr the individual, and outcomes are dependent
upon those with control (Tillman et al., 2010). Téfere, people who ascribe control of events to
themselves and believe that they are the mastetiseof fate are said to have an internal locus of
control and are referred to as intern&la the other handhose who attribute control to outside forces
and believe that they do not have direct controthefir fate are said to have an external locus of
control and are termed externals
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Researchers observe that individuals’ locus of robrplays an important role at work. In the
organizational sciences, the differentiation betwimernal and external locus of control is crudaal
explaining how employees approach work, both alititally and behaviourally.

INTERNALS AND EXTERNALS AT WORKPLACE

Locus of control in the workplace differentiatesptoyees who believe they can exercise control over
their work and their environment through their oactions - employees who are more or less self-
reliant. Internals and externals differ in many way¥mployers’ awareness of distinguishing
characteristic between internals and externalsreragnizing that employees operate from an internal
or external locus of control may have direct anavgrdul effects on organization and contribute to
employees’ overall satisfaction.

These are some of the basic differences betweetogegs with internal and external locus of control

accordmg to Spector (1982):

Internals display greater job motivation becausey thberceive themselves to have greater
control over the work settings.

- Internals perform better on the job than externBiey hold greater expectancies that effort will
lead to good performance and good performancewarce Thus, they exert greater effort in
situations where rewards are tied to performancd, wtimately, greater effort should lead to
better performance across individuals.

- Internals demonstrate greater job satisfactionyTiead to take action more frequently than
externals do. The dissatisfied internal is morelikto quit a dissatisfying job. Thus, there
would be fewer dissatisfied internals than externallso, internals may perform better and
receive the benefits of that performance. In sitmat where rewards follow performance,
internals are likely to be more satisfied. Thirdternals tend to advance more quickly and
receive more raises than do externals. More fregoremotions and salary increases should be
expected to lead to greater satisfaction.

- Internals perform better in learning and problervisg situations, because of their better use
of information.

- Internals look to themselves for direction (and ldely to be independent and resist control by
superiors and other individuals) while externalskldo others. Therefore, externals are more
conforming and compliant and make more compliaritovieers or subordinates than do
internals.

- Internals and externals differ in their perceptiofgob characteristics and in their reactions to
those characteristics. Because of the personataianter their environment and sensitivity to
information in it, internals perceive the job adeohg more autonomy and report more
feedback on the job.

- Internals tend to take action and would be expetdeglit a dissatisfying job. Externals tend
not to take action, and therefore even if theydissatisfied they may stay on the job, at least
until environmental factors force them to leave.

Chen & Silverthorne (2008) reported that employe#h a higher internal locus of control are more
likely to have lower levels of job stress and higlexels of job performance and satisfaction. They
have less role conflict, ambiguity, and overload, enjoy more job satisfaction than those with
external locus of control, (Singh & Ashish, 2011ljrifan et al., 2010) who are more likely to develop
burnout (Alarcon, Eschleman, & Bowling, 2009; Deddb & Hartog, 2009; Meier et al., 2008).
Employees with internal job control are proactivefinding practical solutions to conflict, while
employees with external job control tend to avomhftict (Qiang, Bowling, & Eschleman, 2010;
Taylor, 2010). Because of their proactive tendescieternals are more likely than their external
counterparts to engage in problem-focused copimg\weurs, such as making and following plans to
reduce or eliminate the stressor and seeking im&tintal social support (Gianakos, 2002; Ng et al.,
2006).
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Internals generally possess better social skilis,maore considerate of others, are more effective a
influencing people, and have better interpersoektionships with supervisors and co-workers than
externals (Kapoor, Ansari, & Shukla, 1986; Lefcodfartin, Fick, & Saleh, 1985; Ringer & Boss,
2000; Qiang, Bowling & Eschleman, 2010).

Employees with an internal locus of control lookspieely at the work environment, whereas
externals’ perception of work environment is nega(iJudge, Locke, & Durham, 1997; Judge, Locke,
Durham, & Kluger, 1998). Internals are more likédyset challenging goals for themselves and are
more persistent in pursing those goals in the fafcadversity (Erez & Judge, 2001; Hollenbeck,
Williams, & Klein, 1989; Yukl & Latham, 1978) whicltontribute to the relatively superior
performance and career success of internals (M&tezl, & Karren, 1987; Wofford, Goodwin, &
Premack, 1992).

RELATIONSHIP BETWEEN LOCUS OF CONTROL AND VARIOUS O RGANIZATIONAL
VARIABLES

Organizational researchers have increasingly eggltine role of locus of control in the workplace.
Numerous studies of locus of control in work segirhave linked this personal trait to various
organizational variables.

In meta-analysis study conducted by Judge and B@001), locus of control displays positive
relations with job satisfaction and job performanSalazar, Hubbard and Salazar (2002) found that
internal/external locus of control impacts hotelnagers’ job satisfaction. Ng et al. (2006) meta-
analysed the relationships between locus of coatrdla wide range of work outcomes and found that
locus of control was positively associated withdarable work outcomes, such as positive task and
socialexperiences, andb motivation The results of a study by Vijayashreea and Jagdisoidrab
(2011) indicate that there is a positive correlatbetween internal locus of control of employees in
Public Sector Units in Bangalore and job satistacas well as between external locus of control and
job satisfaction. Chen and Silverthorne (2008) tbtimat locus of control, plays an important role in
predicting the level of job satisfaction, stresd @erformance among accountants in Taiwan while in
a study of Indian IT professionals’ locus of cohtib was positively related to organizational
commitment and was found to moderate the relatiprisbtween job satisfaction and organizational
commitment (Chhabra, 2013). According to Spectal £{2002) locus of control contribute to well-
being at work. Locus of control is a powerful inaior of Hong Kong teachers' job attitudes in terms
of organizational commitment, intrinsic satisfaotioextrinsic satisfaction, social satisfaction,
influence satisfaction, role clarity, and feelinfgab challenge and organizational perceptiong®ims

of principal's leadership, organizational structusachers' social norms, and organizational aultur
and effectiveness (Cheng, 1994). The multiple =giom analysis in research conducted by Kaur and
Gupta (2016), of the impact of personal charadtesion innovative work behaviour of 120 teachers
in India, has indicated that internal locus of cohhas a positive correlation with innovative work
behaviour, and is a significant predictor of innbx& behaviour. The results of the study by
Mohapatra and Gupta (2010) shows that executive®rnal locus of control has a significant
correlation with factors such as managing emotionthe self, social skills and utilizing emotions.
Locus of control has been related to attitude towawork and client participation in vocational
rehabilitation for individuals with industrial injies (Duvdevany & Rimmerman, 1996). The
regression analysis in research conducted by Sahedial. (2014), showed that locus of control in
nurses has a significant positive correlation wfite job stress. Boshoff and van Zyl (2011) indicate
statistically significant relationships betweeremal locus of control and ethical behaviour, a8 ae
external locus of control and ethical behaviour agh@mployees in the financial sector in South
Africa.
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LOCUS OF CONTROL AND SUPERVISORY STYLE AND SUBORDINATES’ REACTION
TOIT

Locus of control has been empirically correlatethvihe supervisor's behaviour and style, and the
subordinate's reaction to it. Byrne (2011) fourat thanagers with internal locus of control were enor
supportive and involved than those with externauto of control, shared many characteristics of
transformational leaders including collaborationupport, participatory involvement, and
communication (Mohapatra & Gupta, 2010) and wergertask oriented and functioned better in
stress situations than did externals (Andersonlriegel, & Slocum, 1977) According to Miler et al.
(1982), more internal chief executives tended tspel more product-market innovation, undertake
greater risks, and lead rather than follow competitin their study locus of control of top execas
was found to bear a direct and significant relatiop to the nature of corporate strategy. Howedl an
Avolio (1993), found a statistically significant rcelation betweenmanagers’internal locus of
control and transformational leadership while exaérlocus of control positively correlated with
transactional leadership. Also, the findings ofrtlseudy positively relat# an internal locus of control
with three of the four "1's" of transformationahtkership: idealised influence, intellectual stintiola,

and individual consideration. The results of a gtadnducted by Ahmad (2014) among head nurses
showed that a moderate internal locus of contrakvessociated with democratic leadership style as
well as coaching and direction style while an endéfocus of control was associated with a laissez
faire leadership style.

According to Martin et al. (2005) locus of contrisl an important antecedent of the quality of
relationship that people develop with their manag&he more employees rate themselves as having
an internal locus of control, the better they pmmcehe quality of their relationship with their
manager. In a study which investigated the modegaéffect of locus of control on the relation
between supervisory style and satisfaction witresuipion Runyon (1973) found that employees with
internal locus of control were more satisfied wétlpervision under a participative style, and they
were more satisfied with a participative than wéhdirective style whereas externals were more
satisfied under a directive style, and they wereensatisfied with a directive than with a partitipe
style.

Spector (1982) suggests that internals and exterditier in their personal supervisory styles and i
their reactions to the supervisory styles of thaiperiors. Externally oriented employees prefer
supervisors who are directive, and they themseallysmore on coercion with their subordinates. In
addition, they seem more concerned with the soathker than the task aspects of the job. Those who
are internally oriented, prefer participative agmioes from their supervisors, rely more on personal
persuasion with their own subordinates, and seene tagk oriented and less socially oriented.

CONCLUSION

From all mentioned above, it can be concluded litais of control, both of subordinates and their
supervisors, is very important personality trdiys special attention should be given to it. Alsany
researches who have examined this topic found ltdtats of control, especially internal locus of
control, is related to wide range of positive wotkcomes which leads to better business results.

In the organizational sciences, the differentiatimiween internal and external locus of control is
important for explaining how employees approach kywdvoth attitudinally and behaviourally.
Therefore, increasing leaders’ and managers’ awareaf employees’ locus of control may be a key
factor in predicting employees’ workplace attituéesl behaviours and a useful variable for employee
selection. It is crucial for leaders and manager&eep in mind personal differences of employees
when applying different leadership styles in thekptace, as its’ effectiveness can directly depand
the personality type of subordinates.
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Also, company needs to ensure that it has the tygiet of leader available by selecting the one who
internally oriented and possess characteristiestadinsformational leader.
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ABSTRACT

Motivated people will invest more effort in theiiovk than those who are not motivated. Improvingdpiaivity,
efficiency and creativity and the quality of worgirlife will achieve through motivation. Administian
stimulation encourages staff to creativity, greatsults and accountability. The combination of emiat and
moral forms of stimulation is achieved by full eggament of employees, which reflects the efficiency,
rationality and efficiency.

Key words: Motivation, labor, business results.

INTRODUCTIONS

Human activity is initiated motives, directed andiimtained until the activity is not fulfilled.
Motivation is one of the most important topics immagement because organizations achieve goals
through performance evaluation and the resultsmfleyees and managers. In order to accomplish its
employees working effects must be served three faators which are:

- the ability of employees to achieve the effect,

- the chances of employees to achieve the effect,

- motivating employees to achieve performance

An important goal of the technology design is idgirig some of the most important elements of
success and focus the strategy and the produgfrdesithem. (Vagasi et al., 2006)

JOB SATISFACTION

The behavior of people in an organization have rg pewerful influence their values and attitudes.
Both of these categories create in people a sipoagjsposition to behavior in a certain direction.

The most important of all is the attitude of em@ey towards their work. This attitude is called job
satisfaction and we can define it as "the cognjtaféective and evaluative reactions of individuis
their job." Job satisfaction is therefore a compédtitude which involves certain assumptions and
beliefs about the job (cognitive component), fagintowards work (affective component) and
assessment work (evalutivna component). Job setiisfiais one of the most researched topics in the
field of human behavior in organizations. The reafw this is certainly a widespread belief that a
satisfied worker is a productive worker will be tbeganization's performance can not be achieved
with disgruntled employees. (Tanasi@v2007).
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Job satisfaction exists in the extent to which peaepe satisfied with the outcome of the transactio
What one person receives more outcomes that oicatprbe satisfied. So, to the satisfaction ndy on
affects the size of bonuses, but also that thee pgzeives or whether the effort worker receiveseh
awards on price. Workers who have little pay neetibe unhappy if their salary is not the most
important factor in job satisfaction. If this isetltase, creative, young engineers in developmést it
possible to be happy in your work despite the loages if they have the ability to work in this
creative work, training, learning and progress,aose that is what they appreciate the work. To we
therefore anticipate one's job satisfaction, wetrtalee into account not only the satisfaction otaie
aspects of the work that the individual deals, dab his expectations from this job. In the totdd |
satisfaction affects an imbalance or deviatiors&attion of expectations in terms of certain aspett
the job and not the height of satisfaction thepeets of itself. (Tanasijedj 2007)

What is the basis of quality labor organizations fiusted employees who are satisfied with their
work, willing to grow and learn and time to thenvas and bring profit organization, either in the
material or any other sense. Employees who aresaiigfied will not do the job properly, causing

company suffers direct damage. Moreover, dissatlsmployees will want to leave the job and in
this case, all resources previously invested ia @mployee practically be thrown into the water. In
order to work out a healthy company and broughd profit, it is necessary to control and maintain
employee satisfaction, for it rests on human ressiperformance of a company

There are two basic approaches to the analysizbo$atisfaction that are based on what people think

about my work:

- first type refers to the general satisfaction ad transaction, without reference to some of its
specific components,

- second type relates to certain aspects of thesmiisfaction, such as salary, benefices
meduljudski applicable.

PRESENTATION OF FINDINGS

The total number of employed persons was surveyed:

- In the construction company's employees surveyeaf &ose 30 workers, 9 are women and 21
je man, at the University of the surveyed 50 of Bleeemployees, 30 are women and 20 are
men.

- To obtain research based on which will be obsepretilems and determine the situation in the
area of job satisfaction and work motivation of ¢éogpes, selected the two companies differ in
the structure of employment (in terms of qualifioas, seniority, working conditions,
interpersonal relationships, politics companiebpwang comparison of the results obtained by
the survey.

It is divided into a number of surveys to all eny@es who have found themselves at a certain time at
a certain place. The first group of questions @pkd to determine the structure of the respondints
was concluded that, in the two tested samplesstifueture of the surveyed different by gender and
level of education (and there are differences enabtual structure of the employees in the of wee t
organization).

In the sample of the University, 60% of employessvaomen (30 employees), a GP in the sample,
they make up only 30% of respondents (9 employegt)the University of 4% of employees
University Degree (2 employees), 26% of the emplopase has higher education (13 employed),
30% masters (15 employees), and 40% of doctors&ese(20 workers). In the construction is, the
highest degree of education, primary higher edaoathas 30% of (9 employees), Il degree of
education has 40% of them (12 employees), and theetsity Degree 30% of its employees (9 in
total).
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It is assumed that the pattern of the Universiithfally reflects the structure of employees, ahdttin
a sample of construction companies more of thodk wicollege education and those with lower
secondary and lower education than there are athengmployees.

When it comes to work experience, 22 respondertts wiiversity (44%) have less than ten years of
service, a GP in the sample - 50% (15 employeesfjvé&en ten and twenty years of service to 46% of
employees in the sample University (23 employegbgreas, among those surveyed in the GP, this
group 30% (9 workers). More than 20 years of exgpe@ among respondents at the University has
10% of employees (5 employees), a construction emym 20% (6 employees)

Table 1: Structure of employees

University Construction company
Pole Women - 60% (30 workers) Women - 30% (9 workers)
Men - 40% (20 workers) Men 70% (21 workers)
Less than 30 — 30% (15 workers) Less than 30 — 60% (18 workers)
Years From 30 to 50— 60% (30 workers) From 30 to 50 — 20% (6 workers)
More od 50 — 10% (5 workers) More od 50 — 20% (6 workers)
— 40
IV d_egree 4 A’ (2 work_ers) Il degree — 40% (12 workers)
Basic academic education —
. IV degree — 30% (9 workers)
Education 26% (13 workers) ; . .
Basic academic education —
Masters - 30% (15 workers) 30% (9 workers)
Doctors of Sciences — 40%(20 workers) 0
Less than 10 years — Less than 10 years —
vears of 44% (22 employed) 50% (15 employee)
service From 10 to 20 years old — From 10 to 20 years old —
46% (23 employed) 30% (9 employee)
Over 20 years — 10% (5 employee) Over 20 years — 20% (6 employee)

The second group of questions related to the lefsshtisfaction with the hygiene factors. As far as
salary satisfaction, surveys in both samples atedsn partial satisfaction | indecision satisfagtio
As far as human relations - the university peopégenerally satisfied employees, while employees
in the GP mainly partially satisfied. Relationskipmediate supervisor employed at the University
generally partially satisfied, while employed bg @GP are neither satisfied nor dissatisfied. Warkin
conditions are employed at the University partiadtisfied, and employees of the GP are neither
satisfied nor dissatisfied. Organization of worle @mployed at the University generally partially
satisfied, as well as employees of the GP. BusiRetisy at the University Translated employees are
generally satisfied, while the GP are neither 8atishor dissatisfied.

Table 2. Only the degree of employee satisfactygieime factors

Value ratings Rank Value ratings Rank
University University Civil Company Civil company
Satisfaction salary 2,22 VIl 2,77 11l
Satisfaction with
personal 1,82 1l 2,53 I
relationships
Satisfaction with
immediate superior 2,26 VI 2,96 V
attitude
Satlsfactlon_wnh 2,02 Vv 313 VI
work conditions
Satlsfacu_on !_abor 1,02 Y, 206 |
Organization
The satisfaction of
gaining recognition 1,70 I 3,47 Vi
for the work
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When it comes to respecting the rights of employagloyed at the University are partially satisfied
and employees of the GP are partially unsatisfied.

However, the total percentage of satisfied andpireentage of very satisfied is greater than at the
University of the GP, and the percentage of disBatl and, in particular, a very disgruntled, isajer
than in the GP at the University, where such a bit.

A significant difference, except in respect of thghts of employees, there is the satisfaction of
gaining recognition for the work - interviewed thimiversity are largely satisfied that factor, while
among those surveyed in the GP, the higher theeptrge of dissatisfied than satisfied, a large
number (47%) those are neither satisfied nor dsfssd.

CONCLUSION

Employee satisfaction at the higher education tutstin is at a high level. Employees are largely
satisfied with gaining recognition for its work,ljmy and human relations, and least satisfied Wit
relevant line manager and salaries. There is arrmely small difference between the value of the
score hygiene factors, we can conclude that theyeanployed at a higher education institution,
regardless of the ranking given, to a similar exsanisfied the above factors.

Employees of construction companies are most gatisiith the organization of work, human
relations and payroll, are least satisfied witmgaj recognition for the work and working conditgn
and are particularly dissatisfied with the resgecthe rights of employees.

We can conclude that they are employed at a highecation institution more satisfied with the
transaction, in relation to the employees of thestaction company.

Employees at the University of the most motivatiqmportunity for advancement, higher salary and
greater possibility of obtaining recognition andaagls for successful job. Motivates them as well and
better working conditions, better organization afrkvand creative work. To a lesser extent motivates
them greater respect for the rights of employeettebrelationships, greater ability to participate
decision-making and successful business policy.
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ABSTRACT

The modern way of life and work, which featureseanpanent “race” against time, dynamism, technokidgic
progress, stronger competition on the market, dipdigon, job insecurity, cheap third-world labarreate
increasing pressure on employees. Today, stres¢snwite workplace presents a very important topichie
developed world as it is one of the leading catisasnegatively affect the health of employees anigcline in
productivity. The emergence of “fast fashion”, simess model that had increased the introductidreafls and
has led to the premature replacement of produeks ake fashionably obsolete. The aim of this papeo
analyze the causes of stress and to prove thelatiore between it and motivation in the workplack o
companies in the clothing industry.

Key words: stress, motivation, fashion industry, productiviynployees.

INTRODUCTION

The fashion industry is the subject of key tremdthie last two to three decades. It has developed i
a complex global system that, at its core, is basethe idea of continuous consumption of the “new”
and the removal of the “oldThe emergence of “fast fashion”, a business modai had increased
the introduction of trends and has led to the preeme@areplacement of products that are fashionably
obsolete.

Due to the rapidity of the life cycle of fashioroducts, stress in the clothing industry is becongng
permanent problem. Price reduction of clothing oglabal level, low quality, poorly planned trend
cycles combined with poor working conditions, lomgurs, low wages, fear of unemployment... all
contribute to the stress and reduction in motivagbworkers in the clothing industry.

Stress is a globally accepted term that comes tr@mrEnglish word ‘stress’, which means pressure.
Although many people think that stress is easy dbnd, as well as being a synonym for many
unpleasant phenomena, this statement is only trlissaglance. Stress is a mental and physicaé sta
that affects the individual's work, their impactatth and quality of work. Alvin warns of the growi
presence of technology in the working environmduatt tencourages losing the boundaries between
work and other areas of life and increases the afskorking all the time and everywhere (Allvin,
2008). In this sense, stress at work can is egpilyad into other areas in life and it is diffidolt staff

to distance themselves from it and recover.
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According to Showkat K.W. (2013) the productivity employees and overall productivity of
organization is affected by levels of stress andivation. Researches provide solid evidence of
problems caused by job stress. Stress causes ygrgyghological problems like anger, depression,
anxiety, irritability and tension and this influescthe motivation of employees to a considerable
extent.

More than a million workers in Europe are exposegddychosocial risk daily at work, causing stress.
More than 50% of people work under time pressurghifd of employees say that they have no
control over work, or it is too small, 9% believey are exploited, 23% of respondents have problems
with fatigue, while 4% of employees are exposedpsychological violence (PBukandyi 2009).
Therefore, large companies around the world aneasingly investing money in prevention programs
and stress management.

SOURCES OF STRESS AT THE WORKPLACE

Stress at work may vary, whether they are of aiphlssocial or psychological nature. Stressors can
be: the weight of the role at work; the rate of wherk; dangerous or toxic working conditions; an
inadequate and unsupportive environment at workphiarent interpersonal relationships with
superiors, employees, partners and clients; digtaition based on nationality or gender; frustration
related to the social organization of the workplage. (Hepburn, Loughlin & Barling, 1996).
Rollinson (2005) defines stress at the workplaceoaslitions that inhibit.

The sources of stress at the workplace in thedashdustry, these are most distinguished:

1 Nature of work. Mismatching the job and the skibdilities and interests of the employee.
Tight deadlines, especially in the era of fast i@ash where employees have large
responsibilities placed upon them, longer work Baurworking in shifts, as well as the fear of
job loss.

2. Professional roles. The vagueness of the rol&eiguent, where what is expected of the
employee is not clear. For example, fashion masager required to make decisions about the
design or the technological process of productitime result is dissatisfaction, decline in
motivation, increasing anxiety and result in hegltbblems.

3. Interpersonal relationships at work usually @cdue to dissatisfaction with the manager,
ongoing conflict between colleagues. Bad relatioaduce the energy of the individual, lower
productivity, affect self-esteem, create an “l wyou lose” atmosphere, cause fear and distrust
among people. Contrary to bad relations, good icglatincrease productivity and improve
results, positively impact self-esteem, lead tdjm solving, create a positive atmosphere and
significantly reduce stress and anxiety.

4. Introduction of modern technology. Introducingodarn technology is a challenge, but
facilitates work and communication. In the fashiordustry, modern CAD technology,
associated with CAM systems, and integrated in® @M concept greatly simplifies and
accelerates the ability to respond quickly to clsngn fashion. At the same time the
introduction of technology is a source of stresspeeially for older workers. Constant
innovation for many of them present insurmountadihstacles and cause fear of redundant
workers. The modern way of work is characterizedahyincreasing number of workers who
work part-time, reduced hours and work “off the kefowhich can be an additional source of
uncertainty, anxiety and fatigue. Thanks to modeomnology, electronic control of employees
IS more prevalent which presents another soursgreds at work.

5. Discrimination, sexual harassment, various forofispsychological and moral terror and
violence in the workplace (mobbing), can be base&thnicity, age, religion, race and sexual
orientation. Special attention, when it comes went behaviour (Petrogj 2009), is to be paid
to the following groups of workers: women, youngrkeys, inexperienced workers, employees
employed at jobs that require constant contact wttiers and workers belonging to ethnic
minorities. The garment industry usually employeesy women and auxiliary workers with
lower educational backgrounds.
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6. Physical working conditions are often not ineliwith ergonomic regulations and standards.
There are most high or low temperatures, inadedquatadity, poor lighting, noise, vibration,
dust. Factories in the textile industry for weavirgitting and finishing are particularly
pronounced poor working conditions that are fardmelythe prescribed limits.

FACTORS THAT AFFECT MOTIVATION FOR WORK

In addition to stressors being known, in some $itna it is almost impossible to avoid professignal
as well as any other stress. Therefore, it is it@mbrto recognize it, deal with and overcome it.
Eliminating stress and the possibility of its reore positively affects motivation and employee
satisfaction. The basis of modern management ofahupotential is an incentive for motivation,
because only by creating a high-quality motivati@ystem will allow for an organisation to increase
its competitive abilities and values. Employee wation is not only psychological and sociological
problem of work and work related behaviour, it iedted toward a goal that wakes needs caused by
man. According to Weihrich and Koontz (1998), fastthat typically affect the motivation for work
are:

- Salaries;

- Appreciation or recognition for a job well done;

- Enriching work;

- Career and advancement opportunities;

- Positive criticism;

- Management using objectives.

Motivational cycle leads to different managememtadalities of complex phenomena such as a human
motivation. Motivational cycle begins with chosenimposed target. This goal comes from motive,
which is implemented through work series and o#wetivities. These activities (by their nature) take
the number of obstacles, both objective and subgétustration. If you offer to worker adequatedan
attractive targets, with appropriate care it canseathe desired behaviour. If the increase in &ffor
result with overcomes the frustration, they leath®selected target (Zakin, Sajfert, 2014).

Motivation, like all other psychological variableannot be measured directly. It is determined by
behaviour, commitment, perseverance and direcfitreloaviour, looking at what results are achieved.

ANALYSIS OF EMPLOYEE MOTIVATION

The analysis of employee motivation was done in R&Ma private family enterprise that focuses on
the production of men’s, women’s and children’slilog. The brand itself is not open-ended in terms
of advertising, marketing and promotions as theimmmotive and goal is quality, which is essenyiall
the only real motto in the entire concept. The iotpaf stress, elements of motivation and job
satisfaction were all analysed within the compadwRX.

The types of motivation are covered by questiomsainamely: the possibility of interesting worle th
possibility to retain employment, interpersonalatieinships, status, pay based on work, wages,
pensions, advancement opportunities, good physitaiking conditions (temperature, ventilation,
noise) ...

Sixty people were interviewed aged from 24 to 6&rgeThe ages are then divided into five categories
(up to 30, 31-40, 41-50, 51-60 and over 60). Walkeve different qualifications, 83% of which have
non-managerial positions and 17% are officials.rsed service ranges from 5 to 25 years. From the
total number of respondents, 52 were female.
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DISCUSSION OF RESULTS

Upon initial analysis of the respondents by agth@xmanufacturing sector, it is determined thay the
are mostly within the 41-50 age category, whilgcidfs are determined to be mainly aged between
51-60 years. The years of service of the resposdem approximately the same, where the largest
percentage of employees from both sectors lie @€ to 30 years of service.

To see which factors most affect stress and wips o6f motivation would be adequate, a survey was
conducted where the questions were answered thrthggmumbers 1-5, going from negation to
agreement in full.

1. How are each of these motives important to yensgnally?

- Work (52%) where officials are less interested i{84%).

- The possibility to retain employment — the motigeunexpectedly high (64%) among
officials which is explained by the age structured gyears of service. Manufacturing
workers are less interested as opposed to offidiaésto the fact that lack of workers in
the apparel industry modelers is scarce, but &isio occupation allows for them to work
from home.

- Interpersonal relations — it is noticeable thaeripersonal relations amongst officials is
less important, while it is more so for manufaatgrivorkers, making it a factor affecting
human relations as well as one of the more impbianses of stress requiring special
analysis by agreement with handlers as well aggatsonal agreement.

- Status — workers in the manufacturing sector, ueetqully, care more for status than
officials.

- Pay based on work — pay based on work is more itapbfor manufacturing workers
than it is for officials.

- Salary — this is more important to officials thdnsi to workers in the manufacturing
sector.

- Good physical working conditions — this is a spgiseparately analysed motive that is
equally important to everyone, regardless of jelel of qualification and position in the
organizational unit.

2. How are each of the motives satisfactorily pné=e: in your workplace?

3. How important are each of the motives in the legg®e size of your organizational unit?

4, How are each of the motives satisfactorily repréed on the size of the jobs within your
organizational unit? Three groups of questionsdgeél similar results related to personal
motives which can be related to the current finalnsituation of the organization and the way
payrolls and rewards are determined.

5. Is it possible for you to be employee elsewhengler similar or better conditions at a different
position or different organization? The biggestrdist, when the work organization is changed,
is caused by the specificity of the work. Most eoygles that do not exclude this possibility are
manufacturing workers whose profession does nahé&m to the organization they work for.

6. How important is salary in relation of the m&kstatus of your family, or any other income
you may have? It is interesting that the resulit there recorded show that there is a larger
number of employees that believe salary is notwdial importance with respect to the material
status of the family. Surely salary is of great aripnce, but this shows that most employees
live in households where the respondent is nostie employee.

7. To what extent are you satisfied with the prsif@sal status, career development prospects,
social and other benefits offered by the orgarorétiAs with the motive, this question showed
that most employees are unhappy with the profeakamd social status in the company.

8. Taking into consideration the overall situatiand place of work, professionalism and
commitment, what is your personal contribution te bverall operation of the organization?
Employees in the manufacturing sector rated tharkwas significant and very significant,
while officials rated their work as less signifitan

142



EMC 2017, 16-17th June 2016, Zrenjanin, Serbia

9. Considering what you give the organization, goe satisfied with what you are given?
Employees feel that they give much more to the mimgdion that they receive, pointing
primarily to inadequate physical working conditicarsd inadequate payroll.

10. The degree of compliance with the establishHadns. These statements best illustrate the
relationship between employee and their work amgmization. Being aware of the specificity
of the work, the degree of stress they are exptmdtiey are dissatisfied with the situation the
company has found itself in. They see no perspectin a global level, but remain loyal to their

company.
in manufacturing
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Figure 2: What motivates officials
CONCLUSION

The results and statistical analysis point to thet that a large number of workers is exposed to
stressful situations that negatively impact thealth, productivity and indirectly the success loé t
organization and society as a whole.

Due to stress-induced illnesses, absences angeftegsometimes individuals even abandon their, jobs
which directly affect the organization. In many oties, sick leave is covered partly or wholly by
society, presenting a great financial burden orstate budgets.

The results indicate that the workers in the gatmedustry are influenced more by material, rather
than nonmaterial factors. Most of the dissatistactis caused by working conditions. As for the
causes of stress at work, they are mainly exhalstedertime and organizational changes.

As for the situation in our country, most comparireshe garment industry belonging to the private

sector, there is only a hope that organizationsamters will recognize that there truly is a prable
The consequences of stress can be avoided or ceduarigh effective management of stress and
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stressful situations. Today, developed countriesiacreasingly allocating resources for prevention
programs to prevent the occurrence of chronic steesong employees and thus reduce costs and
losses suffered by the individual, the organizatind society.

It is necessary to provide expert, organizatioma financial support for the elimination of stresxl
the increase in motivation in companies in theifasindustry.
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ABSTRACT

A leader must be a leader who needs to know tchimibeam, every leader has a hidden skill and hehévat
make him the leader. The leader must have his igabs behaviors, strengths and skills and set 4Enmtake
the organization a peaceful atmosphere among emgdoyhat will manifest itself through efficiencydan
effectiveness with minimal problems. In this papevill present to you the behavior, strength andislof a
leader, also the 4E set, competitiveness and kmigeleYou will see the techniques of leadership biena
skills, power, set 4E and knowledge can contrilboigerosperity in the process of admission of knalgkin the
governance of local businesses organizations.

Key words: Leader,skills,behavior,4E,strenght, competitisendnowledge

INTRODUCTIONS

The leader is a person who has the skills, beharidrpower to influence a group of people in order
to achieve his vision. The leader must be a leadan organization , he has to have his followers s
tha he could achive his goals and to achive thethwitl the help of its associates. The leader &hou
have the skill and ability of persuasion,he hasernigage people, he has to focus them on their real
activity and to give them guidance,to inspire aratinate them. The leader is a person who has the
power of persuasion, ability to specify other memaliane to follow him in achieving the objectives
proposed for the better prosperity of the orgaiomafThere are three main elements that a mandhas t
accomplish to be a leader. The first is that tlaglée is always investing in power. The secondas @h
true leader is surrounded by the right people. thire is that a true leader understands the nekds o
his followers (Rath, 2008). Leadership deals wittargge, starting from the vision of the future
generation, through the gathering of people aradheddeas presented in the vision and encouraging
them to overcome all obstacles on the way to thistiline generated from the vision (Sajfert, et al
2012).

LEADERSHIP TECHNIQUES
Leader skills

The notion skill leaders implies his ability andlimgness to do things in a proper and effectiveywa
Nature of a leader is a skill that determisane gge@f learning and building personality. Under the
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concept that leadership can be learned signifigamitered the broader focus of researchers ledadersh
so that today most research conducted on the gutfiéeaders skills. Theleaders perfomance is not
measured by his success and ability to do thinge mffectively,but also to have the skills for segs

in leading the organization.

Emotional intelligence of a leader, as a very camgihenomenon, is a crucial factor that determines
whether a company will be able to survive and regeod position in the market (Sajfert et al. 2011)
Today, as never before, is growing awareness ligasuiccess and profitability directly dependent on
human resources in the organization(Sajfert, e2@12). The real test abilities of leaders in sanh
environment is how much has the skills to estaldistt maintain human relationships (Seifert et al.
2012). Necessary skills of leaders that enabkxgffe and dynamic leadership, are (Weiss, 2003):

- Skill of diagnosis,

- Skill to adapt, and

- Clear communication skills.

In today's business need for leaders is growingaBse of that the organizations are reporting an
increasing need for successful leaders while tleeee less of them to find. In the future, the
organization will face a deficit of leaders and mgers. Following eight skills are ranked as critioa
the future success of the leader (Sajfert et dl2R0

- Strategic planning,

- Change management,

- Inspiring loyalty,

- Resourcefulness,

- Does everything you need,

- Ability of quick learning,

- Participatory management,

- People leading skills.

Also the respondents pointed out that these fatediskills that are ranked most important, thek la
skills of modern leaders. Researchers CCL concltidatdtoday leaders are inadequately prepared for
the challenge that lies ahead into the future é8ajét al. 2012). We detect three general categaf
skills relevant for leaders: Interpersonal skitenceptual skills and technical skills (Yukl, 2002)
Very significant and essential skills of a leadethe ability to focus on possible or existing peat
understanding its complexity and the generationpofential problems and possible solutions.
Knowledge and skills of the leader or leaders hreeskills that occurs over time as a function of
education and experience in the work of individurglanizations.

STRENGHTS AND LEADER BEHAVIOR

"A leader is a person who sees more than others,oah see further than others, and that he sees a
difference ..." -Leroy Eimes (Pockell, 2007).

Every leader should be aware of their own strengtitscapabilities. Every leader leads in a differen
or better way that it is almost always the sameuwartson their abilities in skills, talent and vigttor
guiding and motivating team members in the orgdiwma Basic characteristics of leaders:
communication, innovation, initiative, creativityision, flexibility, encourage change, determinatio
leadership and seting an example Fig. (Sajfert 2086).

A true leader must use their strength to motivagertembers. Adequate access to set 4e is something
of great importance to the leader. 4E are:

- Have a vision - to make an attractive picture ohtvtan be achieved,

- Enable - to equip, enable and empower,

- Forcefulness - revive, stimulate and recharge,
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- Providing - affirm, confirm and guarantee (StepH2002).

For a leader to be able to help his team is toeaehhigher goals, or to fully understand them aalds
must carefully examine and monitor capacity of Z&e leader who is going through transformations
shows or recognizes its own strength has to knaw ik only primary responsibility to strengthen
and enable the people in the organization, progitietter opportunities to work at a higher level.

The problem is when leaders thought that imitadtiger leaders can give him the effectiveness of the
procedures. The main element of every leader éngth. Leader must be aware of any strengths and
weaknesses in their possession. The leader must lkisopower as a carpenter knows his tools or as a
doctor who knows which instruments are availabldnatVall leaders have in common is that really
know their strengths and they can invoke the lawidfie at the right time. (Petravyi & Bakator,
2013).

The leader of the forces of domination in the fiefgperformance knows how to make things happen.
They can have an alternative for solving the pnobte catch the idea and it is implemented in the
right way. The leaders of the forces in establighiasic relationships are the glue that holds¢hent
together. They have the unique ability to createigs and organizations. They have a unique ability
to avoid interference and maintain the flow of wankpeace and harmony (Rath, 2008). Leaders
strong forces and strategic thinking are run bynteaembers focused of what could be. They are
trained to absorb, analyze and gather informatiat would effectively influence the work of their
organizations. They think about the future, forfiiare of the organization.

Vision is the central component of all leaders (KiQt1996). We can conclude the analysis of this
statement if you know that the original, we haveaome side the focus additional attention on the
behavior of a leader (leaders). The behavior ofldes is important for organizations to be able to
properly direct their followers in the organizatidBood leadership behavior is the key for additiona
motivation and mood within the organization chocesed efficiency of the right way.

There are five types of behavior of effective leadrich as:

- Planning, coordination and organization of actgti

- Super Vision subordinate associates,

- Creating and maintaining good relationships withasdinates, co-workers,

- Creating and maintaining good relations with sugeri co-workers at the same level, and
external partners,

- Taking responsibility for the results, execute ¢fiven obligations and the necessary decisions
(Sajfert et al. 2012).

There are negative behaviors of leaders, poor teark or lack of teamwork in the organization are
the qualities of bad behavior of leaders. Thereaas®et of six negatives in the Institutes of leader
behavior as follows:

- Lack of trust in subordinates,

- The failure to create and communicate a vision,

- Unrealistic expectations,

- Setting bad examples,

- Failure to retain top talent,

- Taking for granted the success (Sajfert, et al2201

THE INDIGENOUSLEADERS AND IMPROVING THE QUALITY OF BUSINESS
ORGANIZATIONS

The process of transition should include that tt@nemic operators in transition further educate and
allow independent access to the market for a stesmphealthy competitive battle for the successful
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operation at the international level. The processtransition involves major changes to the
organizational structure of the whole subject, andhe way, the thinking of management and other
employees in organizing. An important and significeole in the process of transition is located jus
in the executive management and the owners of damespital, which should constitute the sound
market fundamentals of modern business.In surardl development of the organization is one of the
key factors of productivity,and it plays an impatttéactor in achieving competitive advantages i th
market. Improving competitiveness and increasirgggioductivity of the importance of the national
economy to the global economy is closely linked hw#conomic development organizations,
increasing the number of employment and signifigasffective economic activity that focuses on the
imperative of increasing the productivity of thganization.

Transition has an economic vision that includes esafthe five cases which facilitates planning to
substantially redirect to a significant market emog, which is crucial in the process of transiteord
strengthening of the economy of the organizatioom& of the processes are: privatization,
liberalization, restructuring, institutionalizati@md stabilization (Tajnikar, 1998).

Leadership in the domestic economy is still tiedptoprietary torque or power that stems from
ownership. The problem lies in the fact that theuaaulation of capital in the process of transition
does not mean that the owner of the capital andeter of the most common is equity in the initial
stages of the transition process accumulates obatie of a monopolistic position or closenes$iéo t
political structures. Also on the domestic markeévailing conception of leadership as innate
characteristic. Taking into account the above nometi facts, it becomes clear why the lack of
competitive domestic enterprises on an internatisoale, local businessmen and entrepreneurs think
in terms of the local market and the first trawsiéil step, instead of turning improving their own
knowledge and application of modern managementadstand techniques. (BéSet al. 2008).

CONLUSION

The leader is a person who must have certain skilsavior and knowledge to be able to successfully
lead the organization. The leader is the one wisatdanotivate his followers who would successfully
lead your organization. The leader must develogsHilés, behaviors and power so that he could have
a major impact on the entire organization and itskwIn addition to possessing the skills, behasvior
and power there is a combination of 4E that cap heh to organize and the right way to lead your
organization to the final goal of achieving succasg strengthening competitiveness.

The leader or leaders must continually developrthkils, follow new trends, innovation and the
changes that it is adopted by the time that hismimgtions' could be constantly evolving, improving
and perfecting. A successful leader must possetsrc&nowledge to be able to develop their skills

an organization that knows how to motivate peopie t® direct them in the right way. The leader or
leaders with good behavior, strength and skillsciviias able to achieve all the goals that canthelp
organization to stay on top of the world marketleAder must know how to lead your people as the
only way for further success and development of dhganization. People must have necessary
education and training so that they could reachraydrous level of knowledge.
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ABSTRACT

The researches show the results of a meta-andhetidinks the behavior of large 5-Factor of pegdity on
general job satisfaction. The research resultsgbtime organizational framework, 334 correlations3 16
independent samples that are classified in an ofder results of the correlation factor of job s@ittion were -
.29 for Neuroticism, 25 for Extraversion, 0.2 fop&ness to Experience, 17 for the Agreeablenesds2@rno
Conscientiousness. The results further show thfif oelates to the Neuroticism and Extraversion joip
satisfaction generally have in common with the aese. As an assembly, Big Five factor personaliég h
multiple connections to the job satisfaction .4hjck shows the support dispositional sources ofgtisfaction
when organizational properties are organized adogrd the 5- personality factors.

Key words: ethical behavior of leaders, the big five factgob satisfaction.

INTRODUCTION

Research on the source of job satisfaction hasntshistory. Locke (1976) defined job satisfactamn
satisfactory or positive emotional state resultfrgn the evaluation of work or work experience.
McCormick, llgen (1985) believe that job satisfanti asociaties attitudes of members of an
organization and refers to the general attitudthefindividual in relation to his job. The basisjalb
satisfaction was previously considered as treatrsetigfaction. Hoppock (1935), for example, found a
strong correlation between working group emotiomaljustment and constant level of work
satisfaction. Similarly, Fisher and Hanna (193Inatoded that much of the dissatisfaction resulhwit
emotional inability to fit. With some notable extieps (PC Smith 1955; Weitz, 1952), discusses
early and disproportionate sources of job satigfacivas inactive until the 1980s. When a series of
provocative studies(Arvey, Bouchard, Segal, & Alarah 1989; Staw, Bell, & Clausen, 1986; Staw &
Ross, 1985) has led to a new interest relatedisoisbue. In the past 15 years, more and more of
literature that provides general support, job &atifon is, in part, on the basis of supported ($tgu
Shane, & Herold, 1996). Spector (Spector, 199Mtediout that, although many of the characteristics
are shown to be significantly correlated with tble satisfaction.

Allport and Odbert (1936) have coined the first ki the terms that describe the differences in

behavior, which were distributed on the persondlifyts, temporary states and mood, behavior and
evaluative assessment record as physical chastitterand talents. The results of this study can be
expressed as a percentage of the total numberro$ t® each pair of respondents is arranged on the
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same column is identical. Taking only the case wtadirthree interviewed reported agree, located 141
word or 47% of the tender leaves.

Raymond and Kline (1977), have analyzed the factord came to 4.500 terms relating to the
personality traits, the analysis by which Catteltl dnis associates came to the 12 factors, which are
involved in its later 16PF model. Cattell, Eberdanatsuoka, (1970) performed by the empirical
theory and factors multidimensional instrument @sed to measure and create a well-known model
respectively 16PF of personality factors. Big fiwvetial model was made by Ernst Tupesi and
Raymand Christal in 1961 (Tupesi & Christal, 1960 failed to reach an academic audience unitil
the 1980.

In Digman, J. M. (Digman, 1990) advanced his fiwxtbr model of personality, which Levis
Goldberg (Goldberg, 1993) extended to the hifhegtll of organization. Goldberg (Goldberg, 1993)
the creator of the term "Big Five" is consideredttimore or less all of the known Personality
Inventory reflect some of the aspects of the motkiy Five" model assumes the existence of five
basic dimensions underlying personality traits ad@e that during the analysis of natural language,
and analysis of psychological measuring instrumenibese dimensions are: Neuroticism,
Extraversion, Openness, Agreeableness and Coniscigmess. It should be borne in mind that this is
generaly one of the possible operational implenmimaof the model to the one proposed by Costa
and McCrae (Costa & McCrae, 1992; 1995a, 1995h3. fbhowing text is relating to a clarification of
the subject matter of each of the measurement doatain (Costa & McCrae, 1992).

Extraversion (E), extroverts are sociable, but thisot their only feature. In addition that theyé
people and prefer large groups and conferencesyvexts are assertive, active and talkative. They
love the excitement and stimulation, and by natiiey are happy. They are also optimistic and full o
energy. Introverts are reserved (which does notnnagdisocial), independent and moderate (which
does not mean lethargic and lazy).

Conscientiousness (C) is the dimension of Big Fivieich includes the conditioned control of social
behavior such as pulses or deliberate action, aéignl and priority setting. The ability to control
impulses is primarily related to the domain N.

Neuroticism (N) field of personality or differentjastment emotional stability of the mismatch and
neurotic. Although clinicians distinguish many asigeof emotional distress, research studies point t
the fact that individuals who are prone to som¢heke emotional states also tend to others. General
tendention is to experience negative emotions sashfear, sadness, anxiety, anger, guilt and
resentment is the core of this domain. Why were esah the most creative geniuses prone to
neuroticism. Iko had in his whole life numerous taémproblems; Vincent van Gogh was an artist
whose work left a deep mark in the history of gaimtCharles Darwin has long suffered from nausea
and problems with the digestive tract. Winston Chilk called his depressive episodes "black dog".
Isaac Newton defined the universal law of grauityaking innovative telescopes and wrote interesting
mathematical theories. All this was managed, dedps severe depression and one severe nervous
breakdown.

Agreeableness (A) same as Extraversion is primarilgimension of interpersonal tendencies. A
person favorable to cooperation is a basic altoisthey sympathize and empathize with other
people, there is a need to help them and belidaother people for them will be just as generdus.
person low for (A) is egocentric, skeptical abdut tcommitment of other people, antagonistic and
competitive-minded. Low (A) is associated with rssistic, antisocial and paranoid personality
disorders, while the high A is in connection witkdaction disorders.

Opennes to Experience (O) implies active imagimata@sthetic sensitivity, a preference for divgrsit
intellectual curiosity and independent thinking.e@pminded individuals are curious how the events in
the inner world and the events in the outside wdHhdir lives are richer with experiences. They are
prone to experimentation, new ideas and unconvesitialues.
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This introduction is too short to describe the ctaxripy and comprehensiveness of the Big Five
personality model and its dimensions. It is degigpemarily as an informative overview of the main
features of the model to be in the following text®mphasis on individual dimensions and their
correlates, and their implications for everydag.lif

HYPOTHESIS

H 1. There is a correlation between the five-factaspeality with job satisfaction

H 2: Big Five personality factors has multiple coniats to job satisfaction.

RESULTS

Meta-analises results between Big Five propertie@b satisfaction.

Table 1: Meta-Analiysis of the Relationship of Pedity and Job Satisfaction

Average
Trait k N p SDp
Neuroticism 91 23,431 -,28 ,15
Extraversion 73 19,145 24 14
Opennes to Experience 48 14,324 ,021 ,20
Agreeableness 36 10,458 ,16 ,15
Conscientiousness 77 20,451 25 21

Note. k = number of correlations; N = combined skngize; p = estimated true score correlation; SDp
standard deviation of true score corelation.

From the table we can see the number of correldgoNeuroticism is 91, for Extraversion73, for
Opennes to Experience 48, for Agreeableness 3&€andcientiousness 71. The combined sample size
which is made on the basis of the research is: dieism 23, 431, Extraversion 19,145, to Opennes
Experience 14, 324, Agreeableness 10, 453, anctiemtiwusness 20, 541. Neuroticism (p = -.28)
was the highest correlate of job satisfaction,ofetd by the conscientiousness (p = 0.25) and
extraversion (p = 0.24) . Both intervals relialiliand credibility are disabled for two traits:
neuroticism and extraversion. For the other twdtdraf conscientiousness and convenience -
confidence intervals are disabled, which means weatcan be sure that the average correlation is
different from zero. However, the 80% confidenceival is probably involved in these properties,
which indicates that the ratio of diligent and atteg@es with the job satisfaction can not be coreplet
generalized over the study. Finally, openness fmeeance, show a weak correlation with the job
satisfaction (p = 0.02), which is different fromraeStandard deviation of true corelation score for
neuroticism, 15, Extraversion, 14, Opennes to Hgpee, 20, Agreeableness, 15, and
Conscientiousness, 21.

The mata-analysis, sample sizes varied considefabty 5 to 2,900. As Huffcut, Roth and McDaniel,
(1996) mentioned above, the weight concern stumfitise sample size (n by weight), in meta-analysis
that several studies can dominate the analysisomflowyly, they have developed an alternative
method to weighing a mass of 1 assigned to theyshedsample size is 75 or determined conditions, 2
if the sample size is between 75 and 200, and Beifsample size is 200 or more. We used this
method to determine the weighing whether to giwdifizrent result from N-weighted analysis. This
alternative weighting procedure to change somehefresults, although not drastically. The results
were as follows:Neuroticism, p = - 31; Extroversipn= 25; Openness to Experience, p = 02,; The
advantage of p = 19; Consientiousness (p = .28)s Huffcutt, et. al. (1996), is a method by weight.

152



EMC 2017, 16-17th June 2017, Zrenjanin, Serbia

Table 2: Regression of Job Satisfaction on Big Feesonality Traits

N/weighted correlations Huffecutt, et.al. (1996)
Trait B/R SE T B/R SE T
Neuroticism -,19 0,6 -3,28%| -21 0,6 -,3,68*
Extraversion ,20 0,6 3,70* 21 0,6 3.80*
Opennes to Experience -,037 0,6 ,070 -,04 0,6 0,7%
Agreeableness ,37 0,6 0,59 ,05 0,6 0,86
Conscientiousness ,19 0,6 3,35 21 0,6 3,67}*
Multiple R 40 0,6 7,60* 43 0,6 8,27*

Note. B= standardized regession coefficient; Tvallie (B/SE).* p< ,01.

As shown, regardless of how weighting is used,etfutearacteristicsof Big Five traits - Extroversion,
Conscientiousness, Neuroticism - were significanedjztors of job satisfaction. Although the three
properties are significant, regardless of the netlhised for weighting the assessment of the
correlation, the results were somewhat strongeafalysis by Huffcutt, et. et al (1996) a method by
weight. Perhaps the most statisticalyconsiderabldtipte correlation (R, 40 in the N - weighted
analysis, R = 43 The results obtained by Huffoeltt,Al.1996) Between five major factors and job
satisfaction.

Table 3: Metodological Moderators of the Pesonalibp Satisfaction Relationship

Measure of Big Five traif Research design

Trait Direct (D) | Indirect (I)| Cross-sectional (CS) Longitudinal
L)

Neuroticism -,26 -,30 -,27 -,31
Extraversion 23 ,26 24 14
Opennes to Experience ,18 ,01 ,021 -,08
Agreeableness ,13 ,20 17 -,22
Conscientiousness ,16 ,30 25 A7

Note. Table entries are average correlation betBégfrive traits and Job Satisfaction
Moderators Big Five Personality- job satisfaction

The results of the measurement of job satisfaatiaime big five personality traits. As it can besg
the ratio of five personality traits, and corredatiwith job satisfaction work tend to be higher for
several measures, most notably Brayfiled and R@it851) measures. It is also noted that the
correlation job satisfaction personality generallgre lower for ad hoc or previously unconfirmed,
measures of job satisfaction. Table 3 shows thdtsesf two methodological moderators. Direct and
indirect measures of personality does not diffecimun their relationship with job satisfaction; Tae
was little job satisfaction is correlated more sygly with the indirect measures (significant oniythe
case of conscience). Similarly, and somewhat ssinglly, personality-job satisfaction correlationd d
not differ by the section relative to a longitudistudy designs; only if the benefit is the diffece
significant 5.

CONCLUSION

The results of this study indicate that the fivespeality factors make fertile ground for testirdp j
satisfaction. In particular, the properties of mdiar disorders extroversion and diligence displayed
moderate correlation with job satisfaction. We aveare that without the published basic research
focusing on the relationship of the five persondi#tctors on attitudes to work. Thus, these redillts
an important gap in the literature.

In short, the quantitative results of the reviewdidate that neuroticism, extroversion and

conscientiousness show significant correlation with satisfaction, and that the five personality
factors make fertile grounds to investigate thes®wof job satisfaction. In light of these resultgure
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research should try to integrate alternative fraorkw/to the source of job satisfaction and the rhode
of psychological processes that may explain thatiogiship characteristics of five personality fasto
with job satisfaction.
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ABSTRACT

Public performances are for some people a sourcgredt fear. In most cases, it occurs due to lack o
knowledge, lack of confidence or credibility. Redjass of the variety of manifestations of fearjradlof public
appearances is usually seen as a side effect, rastlsiag that threatens the performance. However, in
professional work underlines that this fear is ooty unpleasant consequence of public speaking;wséiould

be released, but its integral part. It's a nattgattion that can not be removed, but it may beaged so it does
not completely paralyze a person in his/her speech.

Keywords: public speaking, fear of public speaking, stagghtri

INTRODUCTION

According to a number of studies (Wallechinskyleti77), one of the most common fears is fear of
public speaking. In the United States, in the méseta detailed study of fears has shown thatr# fi
place is the fear of public speaking, and therofedld by the fear of heights, insects and financial
problems.

All who had the opportunity to publicly perform, petienced fear, anxiety, nervousness and
discomfort. The researches have shown that mome 46&0 of the people when holding a speech
before an audience are accompanied by sweatingloisp quick heart beating, and shortness of
breath or "lock" memory (Laskowski, 2002). At sooteurs chill, nausea, a feeling of being lost or
stuttering (Kurtus, 2001). As the performance ibigger audience the stage fright is bigger.

Fear of public speaking is a normal response abkadpeech or presentation. There is no person; no
matter how skilled in the art of public speakindjiethh comes before the public without any sense of
stage fright. The fact that the speaker is conckthat his/her exposure is high quality, it is quit
logical that before going in front of the audieffieel a certain level of tension.

PSYCHOLOGICAL APPROACH OF FEAR OF PUBLIC SPEAKING

Fear of public speaking is a form of social anxidtycan be expressed as difficulty in speaking in
front of others, or as lack of skills to adequatekpress the presenters’ thoughts, and can alsoide
to the interaction of these two phenomena. This de@nxiety is manifested in three distinct resgmon
systems: cognitive function, motor behavior andpoese of the autonomic nervous system
(www.akademijauspeha.com). Often these systemsacitand occur almost simultaneously.

Within the cognitive system, there is a difficulty thinking such as the inability to remember some
important things, confusion, difficulty concentragi on the topic discussed, and the inability tal fin
adequate words. On the other hand, there is a ohalikecting attention to the presenter, especatly
visible physical reactions and symptoms of anxiagywell as their own mistakes.
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In persons who expressed a fear of public spealéwiglent is the behavior to avoid situations of
public performances. Since the speaker can nopesitam the audience that awaits him/her, there
appeares some somatic changes in motor skillshenform of muscle tension and difficulty in
breathing, the expression of fear on his/her famampous smile or laughter, tense and trembling
voice, monotone in voice or unnatural deep voiaeial expression expressionless, frequently flicker
stutter, pause in the speech, and frequent ea@alid or a bent posture.

The reactions of the autonomic nervous system, agdnemor, sweating, heart palpitations, dry lips
or pain in the stomach in some situations can beceriremely of high intensity, so that people
experience a panic attack.

Each of these three components reaction (cognithatpr and autonomic) is expressed to different
degrees at different individuals; fear of the apapee before the others at some people is martfeste
through expressive physical reactions, while in somther kind of reaction almost never occur
(www.vesti.rs). Sometimes it happens that a pedaspite feeling intense fear in the cognitive and
physical level still is able to maintain its peitfegposure.

CAUSE OF PUBLIC PERFORMANCES FEAR AND ITS OPERATION

A person who is afraid of public speaking is facexgessive porch. Depending on the individual, the
jitters can manifest a variety of symptoms, whiglbésed on the excitement that occurs in the bedy a
a result of increased amounts of epinephrine. Rdgglsts, find the root of the problem is fear of
embarrassment in front of a group of unknown people

Unlike normal, moderate fear which is motivatingldrelps the individual to be calm, thoughtful and
attention focused, basically a fear of public spegks a paralyzing stage fright. It is the excessi
concentration that disrupts and diverts attentromfthe task (what needs to be carried out, sajoor
in front of an audience) on the inner state ofratividual who has stage fright. So instead of fauys
on the performance of the task the person is prged with negative thoughts, intense negative
emotions (fear and/or shame), unpleasant physieakations (trembling, redness, etc.), and
daydreaming about a possible unfavorable outcome.

People who have expressed a fear of public speakieg before they go out in public, begin to dream
and visualize failure and making mistakes, they sapething they did not want or did not say what
they wanted, they imagine to lose breath, trembliag the audience reacts negatively to their
exposure, etc. In some people's fantasies thigigao far so that they imagine that the audier{oe's
some important person to them) ignore, criticizd arake fun of the person and in this way he/she
feels horrible and it is an unbearable experience.

WHEN DOES THE FEAR OF PUBLIC SPEAKING APPEAR?

Fear of public speaking can occur suddenly afteressful or humiliating experience during a public
presentation, but it is more usually that it depslsilent, and that becomes apparent only at thetn
childhood or in adolescence. The research condumtegtein, Walker and Forde (1996) states that at
90% of respondents this fear appeared before th@fgventy. Other (Hofman, Elers, & Roth, 1995)
suggest that the fear of public speaking occurgvemage, in the thirteenth year of life.

During childhood, children are faced with the dedwmnof the new environment (school environment),
and the challenges of adapting and creating friemdlations with other children. However, in
adolescence, they will be faced with more compknuirements. Therefore it is very important that
children from an early age get the opportunity éofgrm in front of an audience, to try and leara th
skills of public speaking, as the later, in adutitipthis fear is not to interfere with social funaing.
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Adolescents thanks to a higher level of cognitievelopment, become aware that there is some
discrepancy between their own self-image and holerst perceive them. Those who have less
capacity to overcome these stressful situationgyaireg to bee more anxious and exhibit avoidance
reactions in social situations. This fear is ofteansferred into adulthood, and may constitute a
chronic problem.

Phobia of public speaking can occur the first tamel in adulthood, it happens most often to people
who had never had the need to speak out publinly tleey want the situation poses a completely new
and unfamiliar challenge, which is therefore frigting.

HELPFUL TIPS FOR OVERCOMING FEAR OF PUBLIC PERFORMA NCE

Although the best method for overcoming fear isdypceparation (Laskowski, 2002), there are many

tips that can help a speaker in this domain. Sdantleeon (vww.toastmasters.oyg

- to get acquainted with the room in which he/shé exhibit;

- to check if in the audience is a person who knowsHer;

- to learn some of the techniques of relaxation;

- to imagine himself/herself as exhibits and thathgisaudience will applaud at the end;

- keep in mind that the audience always wants to Wwhat he/she has to say that is friendly and
wants to be successful in his/her speech;

- should never apologizes for having stage frightalbse the public can not even notice that, but
can draw attention to his/her anxiety;

- should concentrate at the messages that will traimssther story to the public, the personal and
professional accomplishment that will have on taggrmance;

- with each subsequent exposure he/she will gainexp&rience.

The feeling of fear and nervousness in public sipgaks quite normal and can be mitigated and
reduced. Proper breathing techniques can redudeelirg of fear for 15% of general mental state by
10%, with the largest portion (75%) belongs to ty@od preparation and practicing exposure
(Laskowski, 2002). Nothing is so good to relaxriont of the speaker's performance as knowing that
he/she is well prepared. Those who do not prepareprepare to fail (Laskowski, 2002).

Among the advice for overcoming fear, can be fotipd like this: Before the advent do not think
about performance; Before you begin, take a deeatbhrand smile; Imagine that you are alone and
speak before the mirror; Before exposure do noikdroffee but juice or water (Kurtus, 2001).

The speaker can defeat fear, if he/she deals withel needs as much as possible to be exposed to
situations that demand from him to speak in frdnbthers, to work on himself, he attended various
seminars, lectures and educational workshops, witwehd help him in a fast and efficient way to
eliminate the fear caused by the unrealistic sahae if its shortcomings come to light and will
therefore be ridiculed. No man is perfect, nor s, but the secret of success is precisely wieat th
recognition of this fact. If a person is sure imdadf/himpself, the frightment of the appearancioize

the audience will be less.

Many who have experience in public exposures reeednthat fear never completely disappear, but
they learned to "bear" with it, and that despitélting exposure remain natural and establish good
contact with the audience.

A good presentation is one that at the speakerttamdudience causes pleasant feelings, creating a

kind of encouragement and can initiate the actibime ability to speak confidently exhibitor, is
somewhere a matter of talent, but most importanhtigs the capacity to hold the audience's attentio
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The speaker must abandon the idea that he/she salavalyat all costs must leave a good impression
and fascinate the audiences. As long as he/slmignced that it needs to attract someone's avignti
or to obtain a fascinating one's admiration, wdltbrrified because quite realistically be estimddteat

it may happen that he/she fails for some reasothighcase, the speaker will be anxious and will be
too nervous.

Fear is the strongest at the beginning of the $pé&dterefore, the first sentence should be pratiice
exposure in order to easily overcome the startitiP@ghoughts are necessary at that very moment.
Auto suggestion is a powerful tool in the fight agh stage fright. Remember the words of Gotthold
Ephraim Lessing (German writer and philosopher):niManake mistakes for fear of mistakes.
LAristoteles would agree with him and would sayetile do not feel fearlessness when they believe
that they would neither in the present nor in thiaife fail, but rather success.” So, become fesrles
stop the fear of public speaking, because justfblae, courage can become a habit. Do not thinkitabo
fear just before the performing; do not talk abibutith others.

CONCLUSION

Fear of public speaking is a natural reaction tiaax not be removed. The only thing that can be done
is to soften the intensity of this fear in ordeit t@ completely paralyze a person in his/her speech
Therefore, in preparation for a public performarnds very important to accept the idea that ther fe
of public speaking is normal, even to some extama@essary reaction of public exposure.

Most fear is completely irrational, although itdsficult to explain to people suffering from a hia,
a fear for the best solution to face with it, gekhow yourself and get to know that things are ast
negative as they seem at first glance.

Over time, the fear of public speaking will dimini€Experience is the best lesson that can be léarne
at speaker that this fear is largely unfoundedh@igh fear, can never completely disappear, it can
turn into a personal ally of the person who perfarifihe feeling of nervousness should be seen as
something that would give the presenter a bettems@nd memory. The best thing a speaker can do
for himself is to converted nervousness into enargy passion.
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ABSTRACT

Communication represents the essence of organigatinternal communication is important for builglia
culture of transparency between management andogegs, and it can engage employees in the orgamizat
priorities. It is a prerequisite for effective and good teanrkyand if it is negative, it may be a biggest alokt
for a company. Successful managers know that conwation with employees is of great importance, ahic
leads to job satisfaction, additional engagemedtraore productive employees, and better finan@allts of
the company. This paper deals with the importarfcenternal communication through presenting redeasc
about this area.

Key words: communication, internal communication, organizadil performance.

INTRODUCTION

An organization cannot exist, if there are no peopi it. Relationships between people are
conditioned by communication. All organizations areated and organized by the communication
process, and consist of people who communicate wébh other (Adler & Elmhorst, 1996).
Communication takes place constantly, at all leaals in all forms of business @é&nov, 1995).

Internal communication can be defined as “Planned of communication actions for systemic
influence on knowledge, attitudes and behavior rapleyees” (Tench & Yeomans, 2009). Skoko
(2006) stated that internal communication meanspablic relations activities, with the aim of
informing, motivating and training employees whilBowl and Taylor (2008) that internal
communication is a process of creating and undmislg messages within the network of
interdependent relationships, to assist resolvirggrtainty in the environment.

What is common to the variety of definitions isesging the importance of internal communication for
any organization, and emphasizing that the mosbitapt relationship of the organization is the
relationship with employees at all levels (Broonf)1@). Also, they share the conclusion that
successful internal communication leads to the esgc@f the organization. Therefore, it can be
concluded that internal communication is one of fhedamental discipline that increases the
performance of the organization.
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THE IMPORTANCE OF INTERNAL COMMUNICATION

Mintzberg has in his research (BahtijateSiber et al., 2008) almost 40 years ago warnethef
importance of communication and communication skHe noted that managers spend up to 80% of
their time on communication (direct contacts, megj telephone conversations, etc.). Therefore,
communication is the most important activity of ragars at all levels.

In doing so, we should not forget that individuasyployees, are the most important subjects of
communication. Almost 70% of working hour's emplegespend in communication - writing,
reading, speaking and listening - the lack of dffeccommunication is just one of the reasons that
stand in the way of a successful performance (Rahlii996).

Employees are the key factors in achieving the conication process, and one of the biggest
challenges of contemporary organizations is talgeemployee who is committed to the organization
and to go beyond their usual duties, and providéopeance that is above expectations. However,
managers can expect this from employees only ¥f #ne fully satisfied with internal communication.

Therefore, managers must know the communicatioogss) the basic elements of the process, the
dependence of these elements and principles oftifunirng, different types of communication with
advantages and disadvantages of each, as wellnamwgcation barriers and ways to correct them.
Only on the basis of this knowledge a manager s tabdevelop effective channels of communication
and to increase the efficiency of existing onesriter to effective functioning by the system whieh
manages.

In this sense, it can be said that, when the leak&gformation, gossip and spread of rumors,aepl
organizational communication as the main sourcfofmation within the system, it is a sure sign
that there is some problem. This situation, caml [&a disaster. Content, timing and channels of
communication cannot be left to individuals, non dabe implemented unplanned and ad hoc, since it
leads to disorganization in communication, and bame multiple negative implications for the
business performance of the organization. Stratagjroach to internal communication, detailed
analysis of the problem, defining desiring commatian tactics and implementing new
communication practices, creates an effective malecommunication within the organization, which
contributes to higher motivation of employees totheir job, higher labor productivity and better
business performance of the organization. Theref@eecan say that internal communication has a
strategic purpose, because of the two-way relatioalsmakes trust between employees and improve
efficiency. Employees, who are better informed,| vidve greater motivation and thus this will
contribute to higher productivity (Tench & YeomaB809).

PRESENT RESEARCH ON INTERNAL COMMUNICATION

The importance of internal communication has ermgen theorists and practitioners to propose ways
of measuring the quality of communication. The riegt for instruments designed to measure the
performance of communication began to grow in 1@80a result of increasing interest of US
organizations, on the one hand, and the efforgpwérnment institutions in Finland, on the othemdha
(Greenbaum, 1988). In both cases, the main motiveneasuring communication performance was to
improve various aspects of communication climat@relations with employees.

Assessment of satisfaction with internal commuiieais a significant component of the overall
assessment of communication (Tkalac diker & Verci¢, 2005). Satisfaction with internal
communication, which can be defined as a persatafaction inherent to communicate effectively
with someone, or someone with us (Thayer, 196B) ike focus of research interest for more than 20
years. Various studies have linked this segmerit i satisfaction, productivity and commitment to
the organization (Gray & Laidlaw, 2004). Therefotfeere was a clear need for the development of
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high-quality instruments for measuring the satisexcof internal communication that provide valid
and reliable results. To date, developed was asefisuch instruments.

Then, the satisfaction with internal communicatiwas the subject of much research. Robson and
Tourish (2005) claim that there is evidence inlitezature to which internal communication increase
the likelihood of organizational success. Quinn &tzoigie (2004) suggest that the core value of the
quality of internal communication, relationshipsitiorganizations have, or that the quality of in&kr
communication is a part of the organizational éfficy. Hargie and Tourish (2002) report a study
which show that the improvement of the communicatieads to a larger amount of beneficial
outcome for the organization, such as: better imagpying greater trust of their employees and the
public, easier and faster implementing changesl|ewlintlping increase the creativity and range of
ideas to solve problems in the organization.

Clampitt and Downs (1993), concluded that the ¢uaif internal communication result in increased
productivity, reduced absenteeism, better qualitypmducts and services, increased level of
innovation, fewer strikes and reduced total costyder and Morris (1984) prove that the two
communication variables (quality of communicatiovsuperiors and exchange of information with
the employees of the same level) positively coteelavith some measures of overall organizational
performance.

Gray and Laidlaw (2004) cited a research by Andeesad Martin (1995), who claim that employees
communication interaction with co-workers and sigreris because they want to feel happy and
involved. According to Rubin (1993) employees whomeds are high quality communication,
showed a tendency to build effective relationshipthe workplace. There is also a high correlation
between communication satisfaction and overallsaitsfaction (Pettit et al., 1997).

The research of the consulting firm, Watson Wya@04), has proven that companies with high
employee involvement have a 26% greater employegugtivity, attract better experts in their ranks,
and have stable business. Highly engaged empldyses as likely are profiled in top experts, are
absent up to 20% fewer days from work, and oftaseed the set plans and norr8sudy by Watson
Wyatt provided proof of the strong correlation beém communication effectiveness, organizational
turnover, and financial performance.

According to Yates (2006) Watson Wyatt defines ficéive communication organization as one that
excels in the following eight areas:

- Educating employees about organizational cultutevatues

- Helping employees understand the business

- Aligning employees’ actions with customer needs

- Providing employees with financial information awlgjectives

- Providing employees with information on the valdieheir total rewards programs

- Explaining and promoting new programs and policies

- Integrating new employees into the organization

- Exhibiting strong leadership by management durimggoizational change

The importance of internal communication was theidaf one of the most renowned consulting
companies in the world - Boston Consulting Groug@. They made a telephone survey in 2001
with 123 large companies in the United States, peiand Asia. The working assumption was that the
usual company model is "Invest to reduce costsé Model assumes that companies invest in new
communication technologies to increase productiaitg reduce their costs. Results showed that 80%
of American and 90% European and Asian compan@&& ncreased investment activities in internal
communications. In addition 40% of American and 5@4ropean and Asian companies have
increased their exploration budgets for communicatitechnology. Thus, it is clear that companies
are investing in communication technology to desigiore effective internal communication
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processes. Furthermore, costs decreased (eg,dabis), which in turn increased the productivity of
companies and allowed them to remain competitibérbusiness world.

For the purposes of the second Regional Centern@dygéor Public Relations, Meritor Media, in
cooperation with the portal posao.hr conducted r&eyuon internal communication in which the
subjects were Croatian managers. The survey watuctad in Split on 29th and 30th May 2009. All
respondents agreed with the fact that the intecoatmunication is very important. Research has
shown that more than 50% of respondents are nisfisdtwith internal communication, and considers
that it should be improved, and 77% believe that itecessary to further educate top management on
the importance of internal communication. In thiady were presented suggestions in order to
improve internal communication: timely inform almployees, encouraging top management for
further education about this topic, applying ecarad transparent rules for all employees, and amguri
a responsible person who would be responsible Hoviging information to employees (Bedekavi
2010).

Results of a study (Garcia-Morales, Matias-Reche,Vé&du-Jover 2011) show that Internal
communication influences Technological proactivitgrganizational learning and Organizational
involvement. (Figure 1)

Technological

Proactivity

Crganizational
innovation

Organizational
Performance

Intemal
Communication

Organizational

Leaming

Figure 1: The influences of Internal Communicat{@arcia-Morales et al., 2011)

CONSEQUENCES OF NEGLECTING INTERNAL COMMUNICATION

Although the importance of internal communicatisrkinown, many executives know their value, but
very little time and resources are invested indéeelopment and strategy of internal communication.
We forget or ignore the fact that not a single @copr a change will not succeed if the employees d
not understand or do not agree with the message lsemanagement. Communication in such
organizations is sporadic. There is only a one-e@ymunication, from top to bottom. Employees are
isolated from the decision-making process, managémees not consult them about any questions,
employees get only individual information. In sumtganizations there is no team spirit, nor agood
working atmosphere. In such organizations, empleydee not feel loyal to the organization and are
not motivated to perform the duties and exercisthefabove average results. They feel alienated and
neglected. This may adversely affect the employm'sonality, self-esteem and working skills.

Organizations with underdeveloped internal commation do not perform well as their competitors
who use advanced communication practices. Lacktefrnal communication and lack of care for
employees and their needs, leads to competitorgytadiead. In such organizations there is high staff
turnover, which results in higher operating co$taining new employees is costly, and also it takes
time to set them the speed and a routine thatesaein the organization, so this leads to reduced
operating results in that period. In addition, freqt fluctuation of employees from organizationd an
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new arrivals, indicate the need and necessity t#béshing a successful internal communication
within the organization.

Non-performing internal communication leads to anbar of other negative consequences. For
example, when a group of people work in isolatiboree another and share the minimum information
- positive change is slowing down (Hargie & Touri2002). Hargie and Tourish (2002) have found,
and that the low quality of communication at depets creates a feeling of isolation and
unhappiness, and it is associated with lower leeélswvolvement in the decision-making process.
This also means that insufficient information exul leads to uncertainty and increases alienation.
Based on the above, it can therefore be concluded the employee satisfaction, internal
communication is extremely important for organiaaél performance (Gray & Laidlaw, 2004).

CONCLUSION

In today's environment, communication is no lorjget a means of understanding each other. It is the
basis of good relations in each company. Goodioglstip creates a positive atmosphere that creates
positive energy, and from positive energy arisébwesiasm and creativity.

Only highly motivated and loyal employees are retadfyght with a lot of passion for the achievement
of the company’s objectives. These employees thbdut the company as their own, and feel success
as their own. At the same time, the objectiveshef company should be known to employees, as it
should be clear to them the tasks and expectatlmtsthe employers have towards them. As the
external public is informed, both should be theiinal, or even more.

The importance of internal communication in modeusiness is growing, because it is a prerequisite
of a successful business. The organization careeehhe best results only when the energy of all of
its employees is aimed in the same direction.
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ABSTRACT

This paper shows main elements of compensatiorbandfits management. First part of the paper inited
the topic trough basic definitions of compensationd benefits, than moves towards elementary theatet
approaches in motivation trough compensation amkfits, ending theoretical field with recent trenids
further development. Second part of the paper pgesvinsight in practical application of compensatand
benefits management on global scale, and sepa@ieberbian labor market.

Key words: Compensation, Benefits, Employee motivation, ertabor market.

INTRODUCTION

Human resource management and employee motivagiame of the most important elements for
organizational success. Since 2008 crises, margnations decided on different cost reduction and
saving measures, even employee downsizing. Compi@msand benefits management had a difficult
task to at the same time reduce HR budget costmae®t the employees’ expectations in order to
attract, motivate and retain them. Key challengesnfy organizations globally this days considering
HR cost are: Economic uncertainty, Multigeneratiomarkforce, Competition from emerging
markets, Disruptive technology, Cost reducing atities, Automation and machine learning (Mercer,
2016a). For right comp. and ben. management apipydais important for companies to understand
what is it made from and how does it influence eypé experience. This paper should provide basic
insight in global comp. and ben. practices and thygplication on Serbian labor market.

COMPENSATIONS AND BENEFITS MANAGEMENT IN ORGANIZATI ON

When we look through compensation and benefits (8Bhagement, there are two sections to
consider: first compensations and second benefitas stated in Cascio (2003) — direct (wage and/or
salary) and indirect (benefits) forms of compemsatiimportance of compensation management
comes from its critical effect on both employeesl aamployers. For employee salary usually
represents main source of income and security.h@rother hand, for employers compensation and
benefits influence business and competitivenesthermarkets (Gerhart, et all, 1995). According to
(Bernadin, 2007) compensation is a concept thanhekefall forms of financial returns and tangible
benefits that employee receives as part of emplaymelationship. Compensation also refers to
remuneration, pay, and/or incentives used to miatiemployees (Lekovic, Maric, 2013). Dowling et
al. (2007) list the fundamental components of ma¢ional compensations program: Basic salary,
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Stimulus for serving abroad, Compensations (flatyel to the country of domicile, education of
children, moving expenses), and Benefits. Benéfithide other forms of employee motivation such
as shorter work time, vacations and holidays, passiinsurance (life, social, health, etc.), matgrn
leave, conscription, flexible benefits and capdistribution in various forms (Lekovic, Maric, 2013
Employee benefits for health care, pension schearasjal vacations, etc. could also be defined by
government regulations. Aside from CB managemdrtiet are also other extended ways of giving
benefits, work autonomy, opportunity for professibdevelopment, security, recognition or quality of
working life (Bonache and Fernandez, 1997).

According to Gerhart and Milkovich (1990, 1992) pamactices may vary significantly across employing
units and to some degree, across jobs. In (Gerbiaai, 1995) these variations are grouped andagal
in dependence of form, level, structure, mix, adchimistration of payment systems.
- Pay can be in the form of cash or benefits (egglth care, retirement, paid vacation).
- There is a difference amongst levels (how muchgahpensation and benefits. These levels are
defined in comparison with other organization om tharket.
- Structure of CB refers to the nature of pay difftigds within an employing unit, for example:
- How many steps or grades are in the structure?
- How big are the pay differentials between diffedenels in the structure?
- Are employees at the same hierarchical level ifediht parts of the organization (e.g.,
different product sectors or different occupatiogralups) paid the same?
- What kind of timing is used trough employees' cerelevelopment?
- Organization can offer employees different with mant systems through different salary increase
options, variable payments and other cash compgensat
- Pay policies depends from decision on who is irgdhin the CB process (HR, line managers,
employees, government etc.).

THEORETHICAL CONCEPT OF CB MOTIVATION

Importance of CB management comes from its infleemc employee behavior. In (Gerhart, et all, 1995)
authors analyze different theoretical approache€Bomotivation: Reinforcement Theory, Expectancy
Theory, Equity Theory, and Agency Theory. In Rein@ment Theory, it is considered that a response
followed by a reward is more likely to recur in thdure (Thorndike's Law of Effect). In that conte
desirable employee behavior is monetary rewarded, more likely to be repeated in the future. @a t
other hand, if the same behavior is not recordednce of it not being repeated in the future isimgi
Expectancy Theory also considers link between rdsvaand behaviors, emphasizing the rewards as
individual experience rather than monetary paymkat moment according to this theory is not whether
the reward is distributed, but whether employedsfeewarded. Equity Theory is based on fairness of
compensation system in employees’ eyes — the way \thlue their own contribution to the organization
and what they get in return for that contributi®@turn-contribution ratio is compared to othersdasand
outside the organization. Agency Theory providesdma that employee (usually managers) motivation
could be aligned with strategic organizational goal

Besides these theories, there are strong argunwmporting individual pay programs, promoting
performance based CB management (Milkovich & Wigd®91; Gerhart & Milkovich, 1992). This way
companies may be able to attract and retain mgte gerformance employees.

FUTURE TRENDS IN CB MANAGEMENT DEVELOPMENT

Two biggest trends for the CB management these aaydefinitely measurement and transparency. Both
of these questions have considerable influencemgriayee motivation. When talking about transparency
pay confidentiality has been eroding for years.bRnmatic of confidentiality comes from the fact ttar
years it presented a way for managers to maintaitral. “When employees are completely in the dérk,

is difficult to realize there might be a problenRigher, 2014). According to (Risher, 2014), the twost
frequently cited theories linking pay and motivatiare Equity theory and Expectancy theory, both

166



EMC 2017, 16-17th June 2016, Zrenjanin, Serbia

focusing on compensation transparency. Dissatisfaedmong employees may come from both, knowing

and not knowing coworkers salary range: not knowiray lead them to overestimate others salary and be
dissatisfied, but for those who know they earn ldsmn others dissatisfaction comes right from that

knowledge. Furthermore, fear of transparency amuoagagers also comes from the option that it could

also trigger questions about performance policy, @her questions that come with it.

This questions are highlighted in the researchlteshowing that 60% of surveyed employees don't
understand how their performance is measured; 468 performance reviews are a waste of time, and
more than half think their rating is not accurd&6% do not understand how their rating is linkedhigir
pay increase (Risher, 2014a). Most of the probleitts performance management are not related with HR
management, but with line managers who should paria First of all, performance of employees is
usually rated at the end of the year, making i¢ arsother imposed activity for line managers and
supervisors. These managers and supervisors atdilkebg not trained for any performance measureimen
and do not have right skill to assess employeeatefdue. This is followed by the lack of rewards®ms

for those who do good performance evaluation, sweths no motivational impact either. And at last,
measurement tools and questionnaires are not gmcklor specific job groups, but rather unspedéts

of no more than three level rating scales. Purmddbis rating fail to show its importance in thgeeof
employee, since there is usually no transparentaf@geing how or even does it influence compeoisati
level that employee receive.

GLOBAL COMPENSATION PROGRAMS AND PRACTICES

WorldatWork research report on Compensation Programa Practices from 2015 shows following results

(WorldarWork, 2015):

- More than 92 % of respondents have either writteanavritten compensation philosophy, which is
consistent with the results from previous years,tha overall understanding if these philosophies
among common employees are slowly declining trogggrs, recording only 28% in 2015.

- 85% of organizations target their base salary at5dth percentile — median, yet 66% pay at the
median in practice. Value of jobs is based on naskieing (89%), followed by classification (18%)
and point factor (18%).

- Base salary is defined by individual performance7i®% of companies, followed by position in
range (59%), individual performance against managerny objectives (MBOSs) or similar personal
objectives (49%) and market value of the positid8%). 82% of overall companies are using
bonuses as variable pay plan, increasing overehesy on the other hand, individual incentives are
declining since 2012 at only 17% in 2015. Perforogascore is also connected with salary increase
in 72% of respondents.

On the Figure 1: CS Europe salary increase 20020/&6there are differences among salary increase in
2008 and 2016 in countries of Central and SoutltojagirOn average salary increase dropped for 5.68%
since 2008.

og9, , EEm2008

mm 2016 On average 5.68 pp drop in salary increases in the
CEE region 2016 vs. 2008

18% —tiyerage 2016
16% = \yerage 2008
14%

12%

10%
8%
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o W R R
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BG CZ EE HR HU KZ LT v PL RO RU RS SK 3l TR UA

Figure 1: CS Europe salary increase 2008 vs. 20H5(¢r, 2016)
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Figure 2: CS Europe - Salary increase performanistrithution (Mercer, 2016)

Planned salary increase for Central and South Euexpected in 2017 is shown in Table 1: Expected
salary increase in 2017 Gurope Figure 2: CS Europe - Salary increase performasioews distribution

of expected salary increase among different perdioga level employees in some of the CS Europe
countries.

Table 1: Expected salary increase in 2017 CS Eu(bfercer, 2016)

Country Increase Country Increase
Belarus 10% Slovakia 3%
Ukraine 10% Albania 3%
Russia 8% Czech Republic 3%
Turkey 8% Croatia 3%
Moldavia 7% Macedonia 3%
Georgia 6% Slovenia 3%
Armenia 5% Bosnia and 2%
Herzegovina
Serbia 5% Montenegro 2%
Romania 5% Cyprus 2%
Bulgaria 4% Estonia 3%
Hungary 3% Latvia 3%
Poland 3% Lithuania 3%

Primary reasons for lover projected salary incréa017 relative to actuals of 2016 are (Mercé 6x):
response to economical uncertainty or generalreasitction, weaker business results, changes iméssi
strategies and responses to commodity prices. Hgglary increase projections are notable as dt refsu
delay in salary increase for previous years, respdio economic improvement, change in business
strategies and greater competition.

What kind of Pay system will have the right effect employees primary depends on variety of human
needs, culture, national legislation and pay tiadijtbut literature shows different studies exammni
reward preferences for increased pay, job securdworker respect, promotions, variable pay, specif
benefits, employee dispositions/personality, jaxibility, status and prestige, meaningful pubkevice

and a lot of other factors (Scott, et al., 201®s&arch conducted by the same authors has showpaywow
preferences vary also on individual characteriséiosl national culture. Older respondents with high
education have stronger preferences for variabjetipan their younger or less educated collegeso,Als
older respondents and those with higher pay lesafep less transparent CB systems then youngeaser |
paid ones. When looking through nations, differsnamong respondents are also notable. Germany for
example had a lower preference for pay differerasetl on capability, pay variability and bonus pldusg
stronger preference for pay transparency than ldmttser countries. Compared to all other coungrieish

the exception of Germany, Polish respondents weastllikely to prefer bonus plans. The Spanish
respondents were the least likely of all the caestto prefer pay transparency. Finally, for thestrmart,
Australia, Britain, Canada, China and the Unitedt&¥ did not have many pay preferences that were
statistically different from other countries, ext&grmany.

Budget strategies for reduction recognized as itapbin 2017 are (Mercer, 2016a):
- Distributing the budget evenly across all employees

- Eliminating the base salary increase for the migjoaind

- Focusing on broader employee value proposition.
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LABOR MARKET IN SERBIA

The Labor Act in Serbia guarantees equal pay farakevork, consisting of the following mandatory
elements: (a) basic salary and (b) increased sghagpable for: work on a public holiday, night wpgast
years of employment with the current employer, awertime work) that are precisely defined relative
base salary. A meal allowance and annual vacatlowance are also mandatory payments, but the law
does not prescribe the minimum amount. In eacmdaleyear, the employee is entitled to annual ledive

a minimum duration of 20 working days. Serbian Lrahot also considers Maternity, Childcare, Injunda
Sick leave, where first two are fully paid by thats, third is fully paid by employer and in forthse,
employees are entitled to a compensation of sata#$% of the employee’s average salary calculated

the period of 12 preceding months. The Serbian iang statutory social security system includes the
following schemes: Pension and Disability Insurarndealth Insurance; Unemployment Insurance. The
contributions for these insurance schemes are iethb@s mandatory. Besides mandatory insurances,
companies may choose to voluntarily organize gpdton in additional social security schemes fuitt
employees.

According to research presented in (Stangl-Suijafavi¢, 2012) HR budget in 2010 makes up to more
than 30% of total overall budget in companies irbise Decision on compensation of employee is imemo
than 70% of cases maid by line manager and aroQ#@rBade by line manager in consultation with HR
department. In 2015 CARNET research, results sheerlinfluence of line manager in this decision,
making this 57% line manager decision, 24% line agan in consultation with HR department and 19 %
mostly HR department decision. Comparison of teisearch show rise in HR department importance in
CB decision making (Carnet, 2015). Same reseash stlows that base salary for managers is usually
decided upon individual negotiation, but other evgpks get their base salaries defined on the comgran
department level.

Table 2 Level of base salary determination (%hows level on what base salary is determinedtheo
most companies this decision is made on CountrCampany/department level, whit exceptions for
managers that have greater individual influencebase salary decision than any other category of
employees.

Table 2: Level of base salary determination (%) rf(es, 2015)

Managers Specialist Workers
Collective negotiation on the country level 29 29 30
Collective negotiation on regional level 4 6 5
Company/department level 32 56 56
Unit level 7 13 14
Individual level 54 23 16

Besides base salary, other compensation method®idfation in companies in Serbia include stimaatand
bonuses based on individual and organizationabpmgnce. Non-monetary motivation is also presepnia out

of three companies. Profit and share options ar¢had popular in organizations in Serbia.

Table 3: Compensation methods in Serbian orgamrat{%)(Carnet, 2015)

Managers Specialist Workers
Stock Ownership 6 3 2
Profit share 19 14 13
Stock Options 6 4 3
Flexible benefits 23 13 10
Individual performance variable pay 65 64 53
Individual performance bonuses 55 42 32
Team performance bonuses 35 29 25
Bonuses based on organizational gogls 54 35 30
Non-monetary stimulation 37 38 36

As shown in (Lekovic, Maric, 2013), most of the béts provided to employees in Serbian companies ar
government regulated. Benefits related to Workpl@héddcare, Childcare Allowances and Private He@ltre
are on the very law, almost none existing in CBiwaditon packages in Serbia. On the other hand, flisrgich
as Career Break Schemes and Maternity, PaternityPanental leave level are amongst highest in Eursgill,
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taking in count low living standards in Serbiastbenefits are reduced to minimum. Taklé>ther benefits in
Serbian organizations (%ives an overview of other benefits provided kg tinganizations in Serbia, besides
ones guaranteed by Labor Law.

Table 4: Other benefits in Serbian organizationg (Zarnet, 2015)

Total Private sector Public sector
Childcare in organization 1 2 0
Childcare addition 2 3 0
Unpaid or career development leave 41 36 51
Educational/training breaks 55 57 50
Private medical insurance 16 17 13
Flexible meal allowance benefits 19 25 8

CONCLUSIONS

For conclusion, it can be noted that CB managerimeSerbia follows simple strategies. In the parthef
compensations, organization tends to offer empye#h basic salary options and bonus schemes.
Besides for the managers, base salary for otherlogegs is usually predefined on country or
organizational level. Poor verity in other compdimsamethods (besides bonus schemes) probably comes
from the fact that employers on Serbian labor maed to take advantage form low economical stahda
and high level of unemployment. Same comes for fitendBesides those predefined by Labor Act,
employers have no motivation to provide employeéh additional benefits in order to attract ancanet
them. Getting in pace with global trend is yet éone for Serbian labor market.
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ABSTRACT

Marketing strategy development is a key procesafoompany. Business performance on the marketsrek

the effectiveness of the marketing plan. In the enndusiness world, market saturation is a big lprabwhere
massive amounts of similar products and servicegdflthe same market segment. Consumers are prone to
influence by social media. Social media platforras de used for marketing strategy development. ugee
includes harnessing information and feedback fratemtial customers. Based on the gathered infoomati
companies can develop better, more effective miaugkestrategies. Business performance can be imgrewe
overall sales percentage can be higher. There arey rhenefits of social media use in marketing sgwat
development. A more optimized marketing plan, highefit margins are only some of the positive ames

from the use of social media. There are risks. Hamewith adequate security systems, these risksheacut
down to minimum.

Key words: social media marketing, market, consumer, platfonarketing strategy.

INTRODUCTION

Marketing strategy development is a crucial prodesghe survival of a company. The presence of
market saturation with a broad variety of similangucts from a huge number of competitors, make it
difficult for companies to survive in the contingbyichanging environment. Companies must adapt to
the constant changes and dynamic principles wtoci fthe laws on a specific markeKatler &
Keller, 2016).To achieve sustainability, companies focus on éectife marketing strategy. Further,
small and medium businesses need to develop feexsilbhtegic plans. Flexible strategies adapt more
effectively in opposition to rigid and status quieated organizational structurégafkapic, Popove,
Cockalo, bordevi¢, & Mini¢, 2015).

Social media has become a main part of life forrttegority of people. Through social media sites,
people share their experiences, thoughts, feeliagd, digital content in the form of videos and
pictures. For companies the most important infoiomais the one regarding to its products.

Users’ opinions and reviews determine the fatehef company in the future. The customers share
their experience through social medidubacki, Dietrich, & Rundle-Thiele, 2017Researchers
Agnihotri, Dingus, Hu, and Krush (2016) indicateathinformation communication is a critical
behavior among customers and salespersons,Agaihtri, Dingus, Hu, & Krush, 2016)he sales
divisions of companies must effectively create dixdribute information to the potential customers
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with the goal to generate sales. Positive messagesocial media sites contribute to a positive
corporate imageAgnihotri, Dingus, Hu, & Krush, 2016Customer satisfaction and customer care can
be addressed through social media. These two ctsmeep important for achieving good business
performance. Companies create and manage brandttegxperts or hire part-time experts for PR

services Jlaga & Chacour, 2001).

The aim of this paper is to analyze and defineutilezation of social media in marketing strategy
development. Strategic planning is an imperative good business performance. The marketing
strategy development process needs to addressajwe benefits and crucial role of social media.
Further, in this paper the main concepts of manketstrategy development and social media
marketing will be reviewed.

MARKETING STRATEGY

Marketing strategy development

Developing marketing strategies is defined as @gs® of exploiting the company’s resources to &ehie

long-term or short-term success on a specific ntaflkee marketing strategy development process aises
wide set of actions and procedures, followed bydgdecision making techniquesdtler & Keller, 2016).

In addition, strong leadership skills are mostlguieed for timely and effective decision making and
setting and achieving goalslgnsen, McDonald, & Mitchell, 2017Key elements of marketing strategy
development are segmentation, targeting and po#itip promotional tactics, monitoring and evaluatio

and a good, thoroughly defined marketing pléatier & Keller, 2016).

Segmentation includes defining and identifying acsfic market segment, where the company’s products
and services can gain an advantageous market ggosiompetitors are the main risk to business
performance gains. On saturated markets, compamiss prepare for highly dynamic risks (HDR). These
risks can be in the form of new strong competitdeshnology advancement or innovation in some
products or serviceg\brar, Safeer, Baig, & Ghafoor, 2016)

Targeting and positioning defines the narrow markegment where the products and services are
distributed. Without effective targeting and pasiing systems, companies would have a difficultetim
generating sales if they can’t find the consumerketawhich wants to buy the offered goods. Targgtin
includes various activities like market researabmpetitors’ popularity report and other factors ethi
interfere with the flow of stable product and seevsalesAbrar, Safeer, Baig, & Ghafoor, 2016)

Promotional activities include a vast amount of eatiging, public relations, personal sales and rothe
activities. The main goal of promotion is to sdibtproducts and services to the consumer. Through
promotion, companies tend to achieve a higher catpdmage, bigger profits and a bigger marketeshar
(Pordevi¢ & Cockalo, 2010). The mentioned elements should be liated in a compact, easily readable
and realistic marketing plan. Marketing plans shbew the key aspects for marketing strategy
developmentKotler & Keller, 2016).

Marketing strategy model

Kotler defined the SWOT analysis as a tool for &ngj examining the internal organization structarel
external environment. The word SWOT stands fomsgfites, weaknesses, opportunities and thréaisef

& Keller, 2016).Strengths are internal factors and can includeialmsd staff or experts, new advanced
technologies, innovation, location of the distribatcenters, quality processes, optimization otpdures
and other elements which are perceived as valesi¢vic & Coékalo, 2010).

Weaknesses can be the lack of experience in aplartimarket segment, bad quality procedures drddc
innovation. Strengths and weaknesses are inteatabrs, while opportunities and threats are externa
Opportunities can be mergers, strategic allianoesy market or market niche®dgrdevic & Cockalo,
2010). Further, threats are the factors and s@natihat put a high risk on business performanbesd can
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be new effective competitors, price wars or the fhat competitors have acquired superior chanokls
product distribution.

Other marketing strategy models include Portere fiorces, 7Ps of marketing mix and Ansoff-Matrix
strategy. The Ansoff Growth Matrix is defined asnarketing tool through which businesses determine
their product, service and market growth stratddys is referred to also as market penetration,reviiee
companies are focusing on existing products ankhgethem into existing marketKétler & Keller,
2016).Porters’ five forces is a framework that determitfescompetition within an industry. It depends on
five forces that define the competition’s strengifid based on the results, the company can make a
decision if it wants to enter to that market or.rataddition, Porter’s five forces include rivaliy the
industry, bargaining power of suppliers, bargainpogver of buyers, threat of new entrants, and taref
substitutesKotler & Keller, 2016).

SOCIAL MEDIA MARKETING
Social media marketing development

In the modern business world, companies can’t gsanwiithout enough exposure to the public. The neaso
behind this is that the public defines the marlegnsents. If the competitors are communicating gtron
positive messages through various communicatiomredla, they will have a superior position on the
market in opposition to the companies that dort o& effective communicationKptler & Keller, 2016).

Social media sites and platforms reach more thdnill@n people around the world. This type of
communication channel is very effective in sendingssages and information to potential consumers.
Social marketing is not different from other busisetrategiesvorkapié, Popové, Cockalo, Pordevi¢, &
Mini¢, 2015) There a few crucial steps for effective sociabmemarketing development. These steps are
defining social goals, extending effort in the argation, focusing on networks that add value, tinga
engaging content, identify business opportunitleeugh social interactions, track and improve marke
efforts Kumar, Choi, & Greene, 2016)

Companies must define their goals from a sociatets-urther, social media marketing is a parhtérnet
marketing strategies. Similarly as a marketing planinternet marketing plan, social media marlgtin
development needs a clearly defined social goat. Jdal can be a better corporate image, betteigubl
relations or generally higher numbers in salasfar, Choi, & Greene, 2016).

All the effort in the organization need to be exted to a point where almost every employee is dwetin
such a manner where he or she can contribute t@lbbetter business performance. Therefore, when a
social media marketing plan is in development, hunesources in the company must be aware of thie goa
of this plan. This way, the effectiveness of theimomedia marketing plan will be highdree, 2016).

Furthermore, there is a need to clearly define &ehtify the best social media platforms for
communication and message distribution. There isiga difference if a message or information is
distributed through Facebook or LinkedIn. Therefaempanies must decide through what social media
platform they want to communicate with the consus&ntoncic, Auer Antoncic, & Aaltonen, 2016).

There is a problem when the markets are saturatdsimilar products and services. A big number of
competitors create dynamic markefs{oncic, Auer Antoncic, & Aaltonen, 2016 Comparatively, on the
social media platforms, the problem of saturat®me\wen more expressive. Certainly, there are uhtmlic
niches on social media, but the majority of contentery similar. The biggest obstacle for comparad
their most important goal in social media marketshguld be creating high quality content. Contbat t
offers more in opposition to the other informatitiat is already present on social mediatpncic, Auer
Antoncic, & Aaltonen, 2016).

The use of social media in marketing strategy dgraknt
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Companies develop marketing plans with the gogletoetrate new markets or solidify their position on
existing markets with new, innovative or existingpgucts and services. Social media platforms can be
used for the marketing strategy developmedordevic & Cockalo, 2010). Competitiveness can be
measured by the intensity of generated sales viéwadcordance of the market size. Companies nngt f
solutions and innovation in their surrounding®(devi¢ & Cockalo, 2010).

Information provided from the environment, moreqisely from specific segments of markets, can leelus
for product innovation and quality improvemetifler & Keller, 2016). On Figure 1. the information
flow and connections between the company, markesingtegy, products and services, social media
platforms and market are shown. The figure is bazedhe research of social media marketing and
marketing strategy development (see Figure 1.)

Marketing strategy SOCIAL MEDIA
COMPANY 5 PLATFORMS
—
o @”]’ L %—‘D ® Facebook MARKET
# —=
Development (i2) | Information Googlet
b Instagram
Innovation 37 +1 I © . Consumers
Quality Messages = E:lite;h
Q) d T [
Products and services _IT ‘@ @
) —| Influence
— Public relations
— Promotional activities |

—| Product distribution

@

Feedback

Figure 1: The use of social media in marketing tetgy development

The company has its department where developmembyation and quality control occurs (1, 2).
Through the marketing strategy information and rmges about the company’s products and services
are distributed via social media platforms (3, 4,65 7, 8). The outputs from the social media
platforms are in the form of influence on the caneus, public relations building, promotional
activities and product sales generating or distifigu(9, 10). On the market, consumers receive the
messages and information in various forms. Afteritfformation is processed, usually a feedback is
generated which is not always directed towardsctirapany, but rather it is freely available to other
consumers too. However, the feedback informatiogaisily accessible to the company, and based on
the feedback, further development, innovation amality improvement is conducted (11, 12).

CONCLUSION

Developing effective marketing strategies is andnagive to good business performance. Companies
tend to create flexible strategic plans in orderatswer the changes that may occur on dynamic
markets. The social media offers a wide set of ad®ifrom which companies can choose to use in
their marketing strategy development processesthén modern business world, without a basic
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presence on the Internet or to be more precissporl media platforms, a business can’t survive or
in a less severe situation, it can’t achieve goeatness performance.

In this paper the main concepts of marketing sgsaterere reviewed. Further, the social media
marketing concept is analyzed. In addition, theafsgocial media in marketing strategy development
is shown through a graphic model. This approackufea a clear and simple understanding of the
importance of social media for business performafbtere are exceptions for businesses that don't
require social media presence or presence on tieenét overall. However, sooner or later, it is
suggested that these business eventually alsotduat least a small promotional activity through
social media. A representative, small website gndsng way in the business world. Products or
services can be shown to a big number of poteatisiomers. Businesses can put themselves on the
market in way that only through social media isqtule. There are many benefits but also there are
risks too. The risks can include but are not exctuso cyber - attacks, website hijacking and other
type of misuse of information by third parties. $aean compromise the effectiveness of social media
marketing strategies. However, the risks are onlgsent for high profile companies which
accordingly have high security systems to preveosé types of attacks. On the other side, small and
mediums businesses are less likely to be the tafgetch threats.

Future works will concentrate on defining the mamu subtle factors of social media which interfere
with easy marketing strategy planning. Further, ¢ffectiveness of various social media platforms
and cost-benefit calculations should be addressed.

REFERENCES

Abrar, M., Safeer, A. A., Baig, S. A., & Ghafoor, £016). E-Marketing and Its Implementation on Bleping
Social Perceptions of Customers through Effectivakdting Mix of Organic Textile Productamerican
Journal of Industrial and Business Managemé(it2), 1194.

Agnihotri, R., Dingus, R., Hu, M. Y., & Krush, M..T2016). Social media: Influencing customer satisbn in
B2B salesindustrial Marketing Managemer3, 172-180.

Antoncic, B., Auer Antoncic, J., & Aaltonen, H. NR016). Marketing self-efficacy and firm creatidmurnal of
Small Business and Enterprise Developm28(tl), 90-104.

Pordevi¢, D., Coékalo, D. (2010)Osnove marketing&renjanin: Tehriki fakultet "Mihajlo Pupin”

Hansen, J. M., McDonald, R. E., & Mitchell, R. K2017). Marketing Benchmarking, Triangulated
Isomorphism, and Firm Strategy. @reating Marketing Magic and Innovative Future Matikg Trends
(pp. 533-543). Springer, Cham.

Kotler, P., & Keller, K. L. (2016)Marketing managemeritsth global edition Englewood Cliffs, NJ: Prentice
Hall.

Kubacki, K., Dietrich, T., & Rundle-Thiele, S. (2D}l Segmentation in Social Marketing: Why We Shdbdlit
More Often that We Currently Do. Begmentation in Social Marketirfgp. 1-6). Springer Singapore.

Kumar, V., Choi, J. B., & Greene, M. (2016). Synstig effects of social media and traditional mairg on
brand sales: capturing the time-varying effedtairnal of the Academy of Marketing Scienc1.

Lee, Y. C. (2016). Corporate Sustainable Develognam Marketing Communications on Social Media:
Fortune 500 EnterpriseBusiness Strategy and the Environment

Ulaga, W., & Chacour, S. (2001). Measuring custepesceived value in business markets: a prereguisit
marketing strategy development and implementatiaustrial marketing manageme(6), 525-540.

Vorkapi, M., Popow, B., Co¢kalo, D.,Dordevi¢, D., & Mini¢, S. G. (2015). A model for introducing strategies
in sustainable development of small-scale entexpris SerbiaJournal of Engineering Management and
Competitiveness (JEMC3(2), 77-83.

wind, Y. J., & Lilien, G. L. (1993). Marketing stegy models.Handbooks in Operations Research and
Management Sciencs, 773-826.

177



VII International Symposium Engineering Managementand Competitiveness 2017 (EMC 2017)
16-17th June 2017, Zrenjanin, Serbia

ANALYSIS OF PRODUCT QUALITY AND BRAND LOYALTY ONTH E
SMARTPHONE MARKET IN SERBIA

UDC: 621.395.721.5:339.13(497.11)

Mihalj Bakator*
Ph.D. Student at University of Novi Sad, Technkatulty “Mihajlo Pupin” in Zrenjanin, Republic okfia
E-mail: mihaljbakator@gmail.com
Nikola Petrovié
Ph.D. Student at University of Novi Sad, Techniatulty “Mihajlo Pupin” in Zrenjanin, Republic ok®ia
Mina Paunovi¢
College of Textile Design, Technology and Managetim@epublic of Serbia

ABSTRACT

Companies penetrate the market with high qualitydpcts with the goal to achieve a stable markeitipas
Product quality is a crucial factor that dictatles success of a product or service on the markets@ners tend

to buy higher quality goods and often associateh hdqgality with popular brands. Brand development is
important for long-term survival of a company. Bddoyalty is achieved through constant care of oomers

and improvement of product quality. It is diffictitt develop a strong brand, but relatively easguto one. The
dynamic changes on the market are ruthless in thdem business world, and companies are focused on
stabilizing their position on the market throughgtuality products and influential brand developme

Key words: product quality, brand management, brand developrbeand loyalty, market saturation.

INTRODUCTION

Brand of the product affects the market positiora@ompany. The more popular brands have better
chances for survival on a saturated market. Consumv@él more easily identify popular brands in
opposition to the less known brands (Kotler & Kel2016). Companies are focused on market share
enlargement and higher profit margins. The go#d sell high amounts of products and servicesen th
shortest time frame. This way the company’s contigetiess is better and overall has a better positio
on the market (Kotler & Keller, 2016).

After launching a new product on the market, thengany follows in what merit the product and
service satisfies the needs of customers. Basaleofeedback of the users, may they be positive or
negative the company modifies its products andisesvaccordingly. Through product and service
improvement a higher level of satisfaction of custos is achievedbrich, Jansen, & Hundt, 2017).

Companies tend towards high quality products. Texvelbpment process of products is focused on the
elements that created dissatisfaction among thsuroers. High quality products are an imperative for
strong and popular brand developmdmbrdevi¢c & Cockalo, 2007).

Brand development is a painful, complex and longcpss, where the consumers are influenced
through various promotional activities. Brand ldyak crucial for a stable business performance on
the market where many competitors launch a big munob similar productsSantos - Vijande, del
Rio-Lanza, ASuarez-Alvarez, & Diaz-Martin, 201Byand management is important more than ever.
The fast-paced changes put companies under busiskssCompetitors are merciless when it comes
to promotional activities. Their marketing stratsyiare aggressive and effective. This creates a
chaotic scene on the mark&h@char, Erdem, Cutright, & Fitzsimons, 2011).
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In this paper the main concepts of product qualitgnd management and brand loyalty will be
reviewed. In addition the product quality and bramghlty on smartphone markets in Serbia will be
addressed. Further, descriptive statistics willused for small glance on some of the differences
between specific smartphone brands. The researsicaraducted on 782 (N=782) smartphone users
between the age of 14 and 65. The research wasagahrough a survey which included opinions on
brand strength, brand loyalty and product qualtypart of the results are shown in this paper @ th
form of graphs, while the other results are analyinea concise manner.

PRODUCT QUALITY AS AN IMPERATIVE FOR CUSTOMER SATIS FACTION
Quality and indicators of quality

Product quality can be defined as a set of produatacteristics. When consumers perceive quality,
they are not objective but rather subjective. Thisalled perceived quality from the perspectivéhef
user. Tsiotsou-a (2006) concluded that objectivalityuand perceived quality are very different and
have different influence on the consumersigtsou, 2006).

Consumers perceive brand and quality through tbeim motives, opinions, attitudes, wishes and
needs. Tsiotsou, 2006Ruality and brand of a product that is on the migirkegrate in a whole which
satisfies the needs of consumers. Quality improwverige solely focused on consumer satisfaction.
Quality management includes quality indicators. sehéndicators are market, business and social.
(Pordevi¢ & Coc¢kalo, 2007).

The market aspect of quality includes customersteatiion, suitability for use, market position and
competitive advantage. The business aspect oftguatiludes efficiency increasing; cost lowering;
productivity increasing; profit increasing and loterm survival on the market. The social aspect
integrates consumer health security, environmertzibction, saving natural resources and consumer
protection. To achieve business excellence, a coynpaust address all these aspects. (Kotler &
Armstrong, 2013). Built quality is a concept whith defined as an integrated whole of quality
elements which are aimed at consumer satisfachdrogerall product quality improvement. Further,
the built quality is designed to satisfy the needishes and expectations of consumers. Product and
service quality can also be defined as a levelatisfaction of the consumer’s needs (Coombs &
Holladay, 2015).

Kotler and Keller (2016) define quality as an imeggd whole of product and service characteristics
which can satisfy the imposed and indicated neédbeoconsumers (Kotler & Keller, 2016). The
basic indices of product quality are physical andcfional lifetime of the product; reliability;
availability; safety on work; conformity and ease handling; coefficient of efficiency; degree of
mechanization and automation; easy and economicahtemance and availability of parts for
maintenance; price of the product and aesthetieappceRordevi¢ & Cockalo, 2007).

Motivators for product and service purchasing canfipancial, social or psychological. Brands
influence consumer in their purchasing habits. Roporands tend to have an observable advantage
over less known brands. Often, a strong brandnielated with high quality. Consumers assume that
if the brand is popular the user experience wilbbtter (Kuo & Deng, 2009)

Product quality on the smartphone market in Serbia

The smartphone market is very saturated. Hundrétsamds are competing against each other over
specific market segments. In this paper the popudands like Samsung, Apple, Sony, HTC, Nokia
and Microsoft, Motorola, LG, Huawei and less populeands like Azumi, Ghong, Elephone, Wiko
and others are analyzed. A part of the results fresearch which was conducted via survey is shown
on Figure 1.
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Figure 1: Users’ opinions on smartphone qualityldsgnds

The smartphone brands where grouped by their pogulbn the strongest group (Group 5) the brands
Samsung and Apple are included. In the fourth gr@&mup 4) Sony, HTC, LG and Huawei are
included. In the third group (Group 3) the Lenowdcatel and Microsoft brands are included. The
second group integrates lesser known brands osntiaetphone market like Asus, Acer, Xiaomi and
Meizu. In the least popular brands group Azumi, @hdlephone, Wiko and Vivax are included. The
survey asked for opinions on user satisfactiom| fomoduct quality, performance and expected qualit
or the perceived quality of the users. The surveg Wased on a 7 point Likert scale. The results
showed that even if there is a visual difference deery brand group, these differences are not
statistically significant.

BRAND AND BRAND LOYALTY
Brand and brand management

Successful brand management requires identifying bonsumers connect or associate brands and
products. Companies must know all the attributekvhre connected to a specific brand. Connection
and closeness with the consumers influence thagittreof a brand (Olkkonen & Luoma-aho, 2014).
Brand management is a complex process which inslati¢he business units of the company.

The main factors of brand management systems aménoous communication with consumers
through all the year; sustaining power of influgncegotiation and leadership; managing the
shareholders expectations; creating a contingeaut [ibr promotional activities; always keeping
promises to the consumers and distinguishing intmverom customer values (Grunig & Grunig,
2008). Continuous communication with consumersersessary for a stable market position. The goal
is not to let the brand to fall into oblivion. Thugh communication companies want to spread stories,
myths and legends so the brand would gain popwul@eitunig & Grunig, 2008).

Strategic management is conducted through 4 mapssihese are identifying and establishing brand
positions and values; planning and implementingnéramarketing programs; measuring and

interpreting brand performance, and growing andasnisg brand equity. The key concepts for every
step are shown on Figure 2.

Developing a strong, popular brand includes systiemand structured management processes.

Companies define their brand management procegssashteve better business performance (Kotler
& Armstrong, 2013).
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Brand management focuses on long-term planningatiegiic brand development and its position on a
specific market. Further, a well-planned branditngtegy ensures a higher percentage of survival on
market. Pordevi¢ & Cockalo, 2010). Markets are prone to constant charggsirated markets create
stressful situations for companies as they strugglenaintain a stable market position (Kotler &
Keller, 2016).

Strategic Brand Management Process

STEPS KEY CONCEPTS

Mental maps
Identify and Establish <Cnmpelili\-e frame of reference

Brand Positioning and Values Points-of-parity and points-of-difference
- Core brand associations

Brand mantra

Plan and Implement ,{ Mixing and matching of brand elements

Brand Marketing Programs Integrating brand marketing activities
i = Leveraging of secondary associations

Brand Value Chain
Measure and Interpret Brand audits

Brand Performance Brand tracking
Brand equity management system

Brand-product matrix
Grow and Sustain é Brand portfolios and hierarchies
Brand Equity Brand expansion strategies
Brand reinforcement and revitalization

13

Figure 2: Strategic brand management process (K&l&eller, 2016)
Brand loyalty on the smartphone market in Serbia

Brand loyalty can be defined as an emotional camnmedhat occurs between a consumer and a
product which is sold under a certain brand. Thesaomer believes that the brand he buys is one of
the best, and wouldn’t change it to another producter a different brand. Brand loyalty is strength
of the consumer-brand connection. In this papetdyaity of smartphone users in Serbia is analyzed.
The survey included questions regarding to brapdlty, level of recommendation, willingness to pay
a higher price for the brand and the level of tinsthe brand. The results are shown on Figure 3.
Smartphone brands are grouped by brand populdiitg.categorization is the same as in the earlier
mentioned graph. In the fifth group the most popblands Samsung and Apple are included and in
the first group are the least popular brands likerAi, Ghong, Elephone, Vivax, Wiko and others.

The results of the survey included the groupeddsamnd the graph is created by standard descriptive
statistic tools.

Figure 3. shows that the less popular brands ingtwo got higher average points in opposition to
more popular brands in group four and group thieeddition, this shows that brand loyalty is not
always defined as common for popular brands. Wthitge is no statistically significant difference
between the groups, it shows that brand manageofeni is influenced by other market factors.
These factors can involve purchasing power of tesamers, personal user experiences or emotional
connections that occur towards any brand.

CONCLUSION

In the highly dynamic market environment, comparses focused on creating strong brands which
can survive on the market. Brand management idatriar success on the market. However, brand
management is tightly connected with product qualihis type of connection puts high strains on the
business performance. The company must adapt tontdrket, defeat competitors, penetrate the
market with high quality products and achieve bessnexcellence.

181



M. Bakatoret al. / Analysis of product quality and branddtiy on...

Product quality is an imperative for strong brareyelopment. Popular smartphone brands tend to
have an advantage on the market However, therpassibility that lesser known brands have an edge
over the strong brands with cheaper products amnitses.

6.00

5.00

400 B Loyalty to the brand

B Recommendation
3.00

Willingness to pay higher price for the
brand

2.00 - W Trust in the brand

1.00 A

0.00 -
Group 5 Group & Group 3 Group 2 Group 1

Figure 3: Users’ brand loyalty by brands

There are factors on the market that need to hrifiel and defined so the influence of these ficto
can be controlled. It can be assumed that emotiommponents have a big role in the purchasing
process of consumers. Memories and emotional ctipnedo certain products or brands can override
the urge to buy very popular brands or products serdices. This area was not well researched.
Therefore this remains only as a probability. ©tlaetors which could influence brand loyalty are
weather conditions, news or family relationshipke3e factors can’t be measured nor involved in
excessive research. However, in further researale measurable factors should be addressed so the
influence of non-measurable factors could be minéadi

REFERENCES

Coombs, W. T., & Holladay, S. J. (2015). Publicatins“relationship identity” in research: Enligimment or
illusion. Public Relations Review1(5), 689-695.

Pordevi¢, D., & Cockalo, D. (2007)Upravljanje kvalitetonZrenjanin: Tehniki fakultet "Mihajlo Pupin”

Grunig, J. E., & Grunig, L. A. (2008). Excellendebry in public relations: Past, present, and utimPublic
relations researclipp. 327-347). VS Verlag fur Sozialwissenschaften.

Kotler, P., & Armstrong, G. (2013Rrinciples of marketing 15th global editioRearson.

Kotler, P., & Keller, K. L. (2016)Marketing managemeritsth global edition Englewood Cliffs, NJ: Prentice
Hall.

Kuo, Y. F., Wu, C. M., & Deng, W. J. (2009). Thelationships among service quality, perceived value,
customer satisfaction, and post-purchase intentianobile value-added servicgSomputers in human
behavior 25(4), 887-896.

Olbrich, R., Jansen, H. C., & Hundt, M. (2017).de€ffs of pricing strategies and product quality axgte label
and national brand performancéournal of Retailing and Consumer Servic®$ 294-301.

Olkkonen, L., & Luoma-aho, V. (2014). Public retats as expectation managemengdurnal of
Communication Managemenig(3), 222-239.

Santos-Vijande, M. L., del Rio-Lanza, A. B., Suafdvarez, L., & Diaz-Martin, A. M. (2013). The brdn
management system and service firm competitivedessnal of Business Resear@&®(2), 148-157.

Shachar, R., Erdem, T., Cutright, K. M., & FitzsingrG. J. (2011). Brands: The opiate of the nonimlig
massesMarketing Scienge30(1), 92-110.

Tsiotsou, R. (2006). The role of perceived prodgetlity and overall satisfaction on purchase inters
International journal of consumer studje&(2), 207-217.

182



VII International Symposium Engineering Managementand Competitiveness 2017 (EMC 2017)
16-17th June 2017, Zrenjanin, Serbia

THE ASPECTS OF CRM APPLICATION ON SOCIAL NETWORKS | N
SERBIAN BUSINESS PRACTICE

UDC: 004.738.5:005.346(497.11)

Dragan Co¢kalo*
University of Novi Sad, Technical faculty “MihajBupin”, Zrenjanin, Republic of Serbia
E-mail: dragan.cockalo@tfzr.rs
Melita Coékalo-Hronjec
High school "Laza Kostl', Novi Sad, Republic of Serbia
Jelena Tast
Primary School "Mihajlo Pupin”,Veternik - Novi Saflepublic of Serbia
CariSa Best
University of Kragujevac, Faculty of technical swe,Catak, Republic of Serbia
MiloS Vorkapi ¢
University of Belgrade, ICTM - CMT, Belgrade, Reflialof Serbia

ABSTRACT

This paper presents CRM as a model for ensuringpmes requirements satisfaction. A special attenigopaid

to an interaction of a traditional concept of CRRHasocial networks — a phenomenon of the new ehichw
offers great possibilities for enriching customegnterprise relationship. Therefore, enterprisesgawen the
tools for managing and measuring the social netsvarkage in order to be more successfully engagéd wi
social users. Besides, this paper especially dheanalysis of domestic enterprises experienctsdrfield.

Key words: CRM, social networks, Serbia.

INTRODUCTION

Business performance, in the international conteag been drastically changed in the last twenty
years. Geographical and cultural obstacles have lbeasiderably decreased due to technological
progress which resulted in information society.hldis also made pre-conditions for broadening
businesses and markets, beyond the national coritexhe whole world. The final result is the
creation of market environment for an enterprisgt @msumers as well.

The social networks like Facebook, MySpace, Twitteru Tube, Friendster, Blogger, Digg and other,
have nowadays escalated into an imperative of moldasiness and marketing communication and
not only in connecting people in on-line contexhey are specific on-line communities. Good
companies are truly taking efforts to make theingwofiles and start communication on these social
networks with their fans (current and potential ton®ers) in creative and funny way. Hollensen
(2007) stated that “social media include a widecspen on-line, word-of-mouth forums, dating sites,
blogs, chat rooms, e-mails going from consumeroisamer, Internet discussion boards and forums,
sites including digital and audio context, pictyf@ms or photos, etc.”

NEW ERA CUSTOMER SATISFACTION
It is obvious that the economic crisis will lastr fa long period of time and together with

unemployment and inflation they represent the burfde market stakeholders who must survive and
adopt skillfully in spite of gloomy predictions. Win the severe environment new consumers appear
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along with prominent and beneficial developmentirdbrmation Technologies. Knowledge about
consumers’ behavior on the market represents aptiamega in creating quality marketing relations.
Today’'s consumers search for information, they tentle connected, they are often suspicious and
like real brands...One significant recent survey ew rconsumers in the new era confirms that the
consumers are behaving carefully and they do renigspavishly, they cut expenditures and adopt the
saving strategy. They are interested in pricesthenl comparability. When speaking about the world
of young people, teenagers, the recommendatiotieeastudy are that they have to be taken seriously,
that the relationship with them must be open amitbbbecause teenagers who are able to recognize
quality are not inclined to compromise. They arding to reject TV but not the Internet. The most
frequently visited pages are facebook.com and gocgin. We can notice the growth of the Internet
in informing related to purchase — more dominantciamputers, mobile phones, books or music but
also for food, drinks, hygiene items at every temthminee (o¢kalo-Hronjec et al., 2013).

The elements of successful management directedrdswauilding the relations with customers in
modern conditions of production assume: involvemanexecutive management and devotion to
objectives of such management, successful measotem@ch is in short-term based on service
quality management and in long-term on achievitggh degree of customer satisfaction, guidelines
for individual initiative that provide the executicoordinated with general objectives and the esgiat
oriented towards building the relations with custosn

CRM AND THE CONCEPT OF CUSTOMER RELATION MARKETING

During the previous decade Customer Relation Mamagé (CRM) was a strategic approach which
most enterprises used trying to understand howpersise their customers' behaviour (Ngai, 2005).
As a rule, the enterprises were linked to often ramous management strategy via technology,
process and analytic algorithm of the enterprigec@lecting data about the customers and following
all their transactions CRM managed to understamdwhy of thinking of individual consumers.
Fortunately, the insight on consumers and effigienfcthe process led towards the increase of buying
and cost reduction (Zablah et al., 2004). FurtheenGRM was used and is stiill used for the inceeas
of efficiency regarding the sale of products andvises as well as the management of sale by
following customer activities starting from thestirones until the signing a contract, from ordetimg
problem solving (Boon et al., 2002).

Customer relation marketing has expanded with tleweldpmenent of the Internet when
personalization of customer relation was made ptessia a direct contact by creating database and
following customers’ activities. Then, integratednketing communications have reached their full
potential. Some advanced and innovative compargaekzed that it was not enough to give only
additional, appropriate services to their custonard make easier to them to make decisions on
buying so they could increase their sale and phafitthey had to establish more quality, strong and
close relations with them. The focus on relatioles@ with modern methods of integrated marketing
communications was a winning combination.

It is necessary for successful business to estathiis relations of mutual trust and fair play bedwe
sellers and buyers although it is extremely harddieieve the full win-win relation, especially imet
current system of the world economic destructiomods relation are built for years. Customer
behaviour is getting more complex. Advanced comgmmnénd to integrate all the processes in an
organization (production, logistics, finance, safgrketing, research and development, maintenance,
IT and similar) and direct them to customers whbk tnhanced interactivity strongly supported by
marketing communication. Since in IT sector, glbhakome dramatic changes are taken place
permanently and new generations of CRM architectmeeappearing, companies should be careful
when they integrate the processes of customercgeavid communication.

Critical aspects of CRM architecture represent acinpoints with byuers/customers (as sale services)
and they are:Internet (via web site), e-mail, caliter, direct mail, POS, wireless communicatioth an
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direct sale (sale person engagement). The growltadfon contact points of the company represents,
in fact, market expansion, the increase of custanterest and it asks for greater respect of marget
management in the new design of work and also yhardics of these contact points. Effective CRM
sofware can enable strong services in better cdiomeaf contact points and marketing operations.

SOCIAL NETWORKS AND THEIR SIGNIFICANCE FOR CRM

Since 2003 the impact of social communication ti@mnsation has transferred the ownership from

customer/enterprise to the control in "the hamd<ustomers — this changes the way how entegprise
answer to customer requirements. The discussiorentarprises value go beyond the framework of

enterprises and they approach customers who digcysshlic about the enterprise although they do

not participate in enterprise's business performancany way. Therefore, these discussions are no
more under the control of enterprises. (Greent23g9)

Social networking/connecting on higher level iscdised as convergence of technologies which
enables individuals to communicate, share inforomatnd create new on-line communities more
easily (Maoz et al.,, 2009). While social networksginated as a " province" of individuals the
enterprises are trying to earn money on this timwhuse they are searching for specific strategids
tactics that could help them to extract value fribtem. In fact, Gartner Research shows that the
enterprises are increasing their investments imboetworks. It is not the question any more what
social networks represent but what they mean terpnses.

Unlike other communication media, the sites of abeetworks do not only enable their customers to
communicate to one another but also to find thegrexy who share similar opinions with them. Once
they find themselves the members can make ad-hoencaities/groups based on common interests.
A lot of groups created like this is made of indivals who are becoming a new power described by
the expression the " power of masses". In thig tha sites of social networks help in transferring
power from the enterprise to customers becausm#sses are able to canalize and exert the influence
(Wu et al., 2009). The whole “story” is relateddmnnecting and engaging the customers in the new
way (McKay, 2009). The users who use social netaaraint to perform meaningful engagement and
connection with enterprises and enterprises warfinh out how to manage their activities and
measure their influence on social networks. Whemasmetworks and CRM work together well, the
enterprises are enabled to listen to their custsrbetter and to engage "social" customers to work
according to their rules while they manage and mmeastheir efforts in doing so. By
introducing/enabling the unused and so far unmahagdine conversations social networks also help
the organizations to come closer to their custonersrder to optimize their marketing, sale and
efforts of user services (McKay, 2009).

The use of social networks can help the organigatio identifying the most influential users, in
including them in product development and improvihgir emotions towards the brand. Social
networks should be seen as channels that the asgems ought to follow and on which they have to
be engaged (Maoz et al., 2009). This combinatiofadtfors has transformed the customers' way of
thinking in regards to business — and not only ltosy did their business and how they became social
users.

THE ASPECTS OF CRM APPLICATION IN SERBIAN BUSINESS PRACTICE

There are not many relevant indices about CRM agfitin in Serbian economy. Comparable but not
sufficiently comprehensive data were given in thelg carried out by the Serbian Office for Statisti
since 2004: “The use of ICT in the Republic of $&tbSince 2010, comparable indices have been
given in this study and the sample included fron®Ql20 1400 surveyed enterprises, certified
according to their size and field of work.
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Almost one third of the surveyed enterprises did mave their web site - or only 75.2% of the
surveyed enterprises in 2015 had the one. The roessdusers are most often enabled via web sites
the following: access to products’ price-lists aratalogs, necessary information on products and
possibilities for on-line submission of complain@nline order or reservation of products/services,
online payment enables 24% of enterprises from 201%he previous years under one-fifth of all
enterprises provided this opportunity. Advertisofgree workplaces or on-line application has never
been in use before and, on average, it was abdutfdb the observed period 2010 to 2015. In the
recent years the number of enterprises which grd@tucts/services on-line has been increasing — on
average it is about 40% of enterprises in the tlaste observed years. Since 2013, the information
related to the number of enterprises/users of boetavorks has been monitored and reported as well
as the type of these networks. It is a fact thatahs an increasing interest of enterprises foiaso
networks application - from 23.4% in 2013 to 28.6942015. The most frequently used ones are:
Facebook, LinkedIn, Xing, Yammer; less frequenily &bout 10% situations) the companies use
Youtube, Flickr, Picassa. We can conclude from thfermation that the enterprises have pretty
passive relation towards IT use in the Serbian eegn This state is partly justified and it reflette
general state since individual users are not muorerdynamic, on the other hand, they are rather
reserved and suspicious towards on-line paymentn&sance. The reason can also be a several-year-
long absence of a reliable mediator in paymenth(siscPay Pall).

Figure 1 shows the purpose of software applicatifmmsCRM which the enterprises used most

frequently in the observed period of time. In tbexasion, two conclusions appear: 1. CRM tools are
used in exceptionally low degree and 2. When tlegy @RM, it is only in basic, concept sense. It is

obvious that there is no motif for more active, @idse of CRM.

2015 12.1%

14.9%

2014 12.4%

14.0%

13.7%
205 | 5 15 6%
7.6%
02 | s o o
6.9%
o0 |, ©”,
0.0% 5.0% 10.0% 15.0% 20.0%

m The analysis of information on customers for the sake of marketing
(determination of prices, sale promotion, distributing channels, etc)

B Information input, storage and making available to other business services
the information on customers

Figure 1: The most frequent use of CRM softwardiegions (RZS, 2016)

CONCLUSIONS

The aim of the organization should be understandind achieving an optimal level of customer
satisfaction and the important step in achieving thim represents the research of customer
requirements so that good business decisions canaole; the improvement of business quality is
seen through a satisfied customer. CRM offers djoer@ — transactional approach to customer
management focused on customer relations to saketng and user service/additional services. In
strategic sense CRM offers the changes of a procaltaral changes, automation of a technological
process and the use of data for a long-term uratdedistg of customer behavior and company’s
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interests as well. Among the aims of a traditicd@RM the most distinguished ones are the increase of
income or profitability, sale time or campaign eféincy, more advanced sale process and if user
service is in question, the reduced waiting tinreréply, etc.

The need for a social CRM originates from a fundatadéy different user paradigm — a combination
of social networking and CRM gives enormous poBsés for enriching the user interaction and it
also gives the ways for managing and measuring aomep’ use of social networks in order to
successfully engage social users.

The research results show that the use of IT iarprises is not at the needed level and that thrermu
state of social networks application does not iaicserious reflections of an enterprise towards th
more appropriate use in communication and moreleged relation to customers. This is the path
which domestic enterprises should take in orderintprove their relations towards their own
customers and enable a wider approach to the marketpresent generations are used to comprehend
social networks as an integral part of their ligesit is an obvious ticket for a more quality redat

with them.
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ABSTRACT

Global markets and modern business conditions redim enterprises to change their business piplog and
ways of behaviour in their business practice. Raiaghip marketing signifies a considerable advairce
marketing approach, going from thinking exclusivelyout competition and conflict categories towattals
categories of collaboration and interdependencemé3tic enterprises are facing problems with achgpvi
competitive abilities on global markets and onesmificant causes of this phenomenon is inappab@ri
implementation of marketing concept and modern odshand techniques of marketing management. lerord
to make domestic companies competitive internatipnid is necessary to change their way of thinkiend, in
some time, to adopt modern world achievementsarsfihere of organisational management.

Key words: marketing, competitiveness, global market, managenknowledge, relationsahip marketing.

INTRODUCTION

Business environment has been changing permanefilgse changes are permanent and business
organizations have to make models of behavioueliation to the observed and anticipated changée T
causes of these changes can be found in interesttdlogical development, the changes in competitiv
relations in the late 90s and in the effects ofb@ld economic crisis from 2008. The world has ednto

the new economic stadium, so national economiearbeclosely connected and independent.

According to Kotler (2009), the fact is that we argering the new era of turbulence. Turbulencerigw
normality. Stability is disappearing and the poiisjbof predicting events is decreased, so thdetpds
exposed to the action of forces that caused thmilemce. Business turbulence assumes unprediciadle
fast changes in internal or external environmertiusfiness organizations which affect their orgaiiral
structure.

International economic relations are globalizedternational economic flows go beyond the borddrs o
individual countries. The world is becoming one kedr Internationally oriented enterprises are getti
more significant. According to some authors (Achago Kotler, 2012), globalization is continuing
feverishly with implacable tempo. The countries lswas China and India, along with enhancing the
consumption base, are competing with developeddaarlintries.

The main consequences of market globalizationrameasingly aggressive competition on the globadlle

and the danger caused by narrow market identifinatiGlobal competitiveness is becoming more
intensive, agressive and noticeable. Market glabdtn has affected the changes in understandidg an
achieving competitive advantage. New business tiondi characterized by fast technological progress,
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market globalization, unification of customers’ ueagments and the increase of different interestigs’
requirements are demanding from enterprises topadogally new definition of business decisions and
organization. Management has to be adjusted tmimess’ needs and the requirements coming from the
environment.

International business practice has proved thatketie a correlation between the improvement of the
management methods and techniques and establisam@evelopment of the competitive capabilities of
business organizations. Application and developm&inthe modern management concept, such as
relationship marketing, quality management, benckimg, corporate social responsibility etc, creates
preconditions to improve the other factors of cotitpeness, such as productivity and innovation.

MODERN MARKETING

Brooks and Little (1997) defined a new model of kearmperformance marked aslationshipmarketing
while they werestudying market appearance of enterprises in new, globaligistances. This model is
based on:

- Database Management,

- Interactive Marketing Communication and

- Network Marketing.

Marketing based on Database represents an orgasétedf data on individual customers, current or
potential ones, including geographical, demogragbsycho-graphic data, as well as the data relaied t
behaviour during the consumption process. Datalsagsed for locating potential customers or clieats
well as for creating targeted marketing communizatind sale efforts. Interactive marketing represan
set of interactive relations, mostly at the levdl mersonal communication, aided by Information
Technology. Network marketing represents a setoahections and relations, mostly of strategic reatur
both at personal level and the relationship lemabag enterprises. It is most often about makingtetyic
alliances and partnerships among the enterprideadirg to a particular branch.

This model starts from a strategic focus on custermand the relations and links originated from
customers’ requirements in relation to an orgaipaiand it finishes by the analysis of customéogalty
and satisfaction as an integral part of permanentuah relationship building up. The clue for
understanding this pattern is in creating a se¢lationships between an enterprise and its envieo.

According to Kotler (2004), the basic charactersbf relationship marketing are the following anes
- It is more oriented towards partners and customhenrs products,

- It is more focused on development and keeping ntumastomers than finding out new ones,
- It is more relied on multi-functional teams thae thiork at sector level,

- It is more relied on listening and learning thakitey.

Relationship Marketing signifies an important pagathtic step forward in marketing approach, going
exclusively from thinking in competition and cowflicategories towards thinking in the categories of
interdependence and collaboration. It recognizes ithportance of different partcipants — suppliers,
employees, distributors, dealers, retailers, whitaloorate in order to deliver the best value tgésed
customers.

Global market, burdened by fast changes, creasé®ag competitive activity. Kotler (2009) speak®at

the phenomenon of hypercompetitiveness,that assaows market conditions in which technologies and
offer are totally new, the standards and rulesbammming fluid and they cause competitive progtieasis
impossible to be stopped. Hypercompetitivenestagacterized by fast competitive progress and there
competitors have to build new advantages in a gfestod of time in order to be better than theials. In
hypercompetitive conditions the application of stam marketing methods and techniques cannot give
appropriate business results. This is even moreifgignt in big and inert international corporation
burdened by unnecessary administration and buraauevhose productivity is not able to follow global
trends.
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Traditional strategic approach implies a hypothasisording to which managers can predict futureketar
trends precisely enough to choose a clear stratigiction just by using the set of analytical ®dDn the
other hand, when market flows are really turbuamd tend to become chaotic, this traditional apghas
marginal and in real life even dangerous for therki of business organization. In order to avoid th
influence of market turbulences Kotler suggestsapplication of a management system called Chaotic,
(Kotler et al., 2014). According to Martin@v({2009), the Management System Chaotic helps masage
reconsider the whole approach to management andéletivay during recession and similar turbulent
periods. Moreover, managers have to find a wayetekbp the system for early warning and identifaat
of the first signs of changes, especially disastromovations and shocks. Then, it is importaningke
detailed, the worst, best and most expected s@=nlyi using the strategies for facing each of tHenout
costs strategically or to increase productivityséaure market share in the fundamental consurgeres,

to comprise strategic planning in shorter, threernly cycles in order to monitor the company's puls
better and easier so as to prevent potential disesstonsequences of leaving fundamental principles

Taking into consideration the new marketing horizwiented by further technological development and
permanent changes in the environment, marketingeiioaln in the new millenium is consisted of three
dimensions of marketing comprehension: subphenomephenomenon and superphenomenon (Acharol
& Kotler, 2012). Marketing seen as subphenomenmurass customers’ experiences and observation
system. Customers feel products and services thrdlgir senses and the understanding of sensual
experiences is transferred to the level of neursigliggy. In order to be able to follow this trendnketing

will have to develop considerably wider basis @dtretical and methodological tools. When we taléuab
marketing as a phenomenon we must observe thataye of vertical integration between producers and
distributors have gone into the past and that dews distribution is performed through customers’
networks, marketing networks, innovation and prddoc networks. This means that we need
rationalization and innovation outsourcing. In foéure, the focus will be on micro production syste
which will make products to satisfy demand nearteey place of consumption. Finally, when we talk
about marketing as a superphenomenon we must sstifeets marketing ought to establish a sustainable
model of consumers’ society. New business appraaglies giving advantage to welfare of the society
and customers in relation to welfare of marketirmpagement. The key issues of global marketingheill
the issues of sustainability and poverty reduction.

THE ANALYSIS OF THE ASPECTS OF MARKETING IMPLEMENTA TION IN
DOMESTIC ENTERPRISES

Marketing theory has been more quickly and senodsiveloped in our country than marketing practice.
As a term, marketing came into use in the late Msthe first significant theoretical contributiongre
noticed at the beginning of the 80s. Marketingagsactice, started its development during the86sg
with the process of privatization but more seriadgances were related to the beginning of the itrans
process after 2001. On the other hand, marketingramication has first been developed as practice an
then as theory which is logical and equal in alleleped countries. The majority of domestic stateed
systems had their advertising sectore@ynomic propagandahich functioned seriously until the late 70s.
The real revolution in this sector took place ie thme of economic relations liberation at the efdhe
80s when for the first time the transitional pracbegan but unfortunately, the process was stogpedo
political crisis and international sanctions in 8@s. At that time a lot of marketing agencies wagrened
and some of them were given international licerisethe late 90s along with opening a considerable
number of international marketing agencies thisviigtbecame the reality in some enterprises which
worked on domestic market. The beginning of ecoootransitional process and the appearance of a
number of foreign enterprises on the market of i@enmade conditions for marketing practice
improvement.

The main problems we face on domestic market latiom to marketing are the following:

- Lack of marketing logic adoption - marketing mustdxcepted not only as a business function but
before all as a concept, business philosophy wha fundamental significance for every market
oriented enterprise.

- Lack of integral marketing concept understandinthe- acceptance of marketing only in principle
can have contra - productive effects, mistificatmf marketing or voluntary approach. In a great
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part of domestic enterprises marketing serves lagsmess element which is used only to make a
distance from the past and not for real needsnsfea towards market business and profit way of
thinking.

- It is characteristic for domestic enterprises tdemtand marketing in the wrong way. Marketing is
often made equal with promotion and advertising.

- Inappropriate understanding of investments in marge— investing in marketing, above all in
promotion, is not an expense but investment whifsete will be visible in the future through both
positioning on the market and good reputation efahterprise.

- Problems related to organizational structure s ihécessary to clearly define marketing position
within an enterprise in relation to the functionghastrategic sign, as well as to other functions
(coordination and competences issues at macrog) level

- Inadequate speed of new trends, methods and tegmigdoption in marketing — taking into
consideration previously mentioned facts as wek@momic crisis from the early 90s, it is obvious
that even the enterprises with marketing behavimmot have strength and space to accept all
modern trends in the field of marketing quickly agh @ordevi¢ at al., 2001Ppordevi¢ & Cockalo,
2010).

Most domestic executive managers put the equatipnketween marketing and promotion activities and
some of them go even further and equilize marketiity sale. These are typical mistakes but theynate
made only in domestic enterprises on relativelyawetbped markets, such as in transitional countries
where Serbia belongs to. Similar problems can ottsome developed counties as well, but only w ne
enterprises or in micro and small enterprises irclwmarketing function is often the part of orgatisnal
sector dealing with marketing. Wrong undertandifignarketing is typical for transitional countrieada
developing countries without free markets. Misustiarding of marketing logic as a business conaeght a
especially business function leads towards the rmmxiblem — personalization of marketing by
managers/executives. General managers think thew kest how marketing functions so they directly
conduct all marketing activities. The next wrongpsts inappropriate selection of those who shoeial d
with marketing — for example, in the sector of draald mid-size enterprises marketing is a job afme
relatives* who already work in the enterprise whilepublic sector politics plays a significant rolehe
problem is, certainly, in the wrong perception edility which is the result of several decades loaginess
shortsight — wrong set model of socialist seliaagement has been slightly redesigned into the firs
transition during the 90s with disastrous resudisd the real transition which started in 2001wat no
developed sufficienly satisfactory although it itwexd the greatest part of enterprises.

Inertness seems to be one of the main problemsaimagement in relation to accepting modern methods
and techniques of management quickly and apprepyidlost managers are guided by inertness im thei
daily behaviour, in other words, they like routinad making decisions according to certain standard
principles. Domestic enterprises are still at teel of vertical marketing concept. Unfortunateigt all
domestic enterprises are at that level, only theseh successfully finished transformation procasd
some enterprises with autochthonous domestic grizapital. Domestic businesmen generally needalater
advance in thinking — from thinking about the pgastards proactive thinking.

The issue of marketing function improvement in dsticeorganizations, especially in domestic entsgs;

is reduced to the issue of knowledge improvemedti@owledge productivity. Domestic managers have to
become efficient and then to make other employdésiemt, too. Generally speaking, newly made
framework of human society asks for people whorepeesentatives of successful synthesis of knoveledg
skills and attitude. This three-dimensional apphoecconditioned by modern business performance. An
individual must satisfy a wide spectrum of featuire®rder to successfully respond to tasks impdsed
modern organization. These requirements are begpmareasingly important in the activities related
marketing.

GUIDELINES FOR IMPROVEMENT OF MARKETING CONCEPT AND PRACTICE IN
DOMESTIC ENTERPRISES

Transformation of domestic enterprises from retdyivundeveloped organizations, from the standpwfint
management theory and practice, towards the argtmins with developed functions of research and
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development, quality management and marketing, doase system approach to organization and

management, represents the only choice for impgobinsiness appearance on the international market.
Therefore, a special attention must be paid to emmgintation of new marketing approaches, both in

conceptual and organizational sense.

Domestic enterprises must accept this modern niagkebncept in their business on domestic market.
Marketing ought to be clearly positioned withingmal environment of business functions in the rpnitse

as a function of strategic significance, togethéthwesearch and development function and quality
management function. The stress is on wider acoeptaf a new marketing model, characterized by
technological development and represented in matkebmmunication component through the model of
integrated marketing communication. New approat¢besarketing research and its application in theor
and practice represent the reality of modern bgsinend they are the part of the world economy
globalization process. Domestic enterprises haveget rid of their old way of thinking limited by
domestic market, comprehension of business andndésssiexperiences (according to the motto "if
something is functioning, it shouldn’t be changedhe common approach that the international masket
seen as absolutely homogenuous has to be lefiuatte:fmore, the international market should beveu

in the light of the most significant internationahdences, structural and technological changesylkdge
innovations with all specific features and locahtcteristics.

According to the results of the research which iaedl the implementation of modern management
techniques in domestic enterprises (Befial., 2013), the following management methodstanhniques
should be implemented in domestic business orgimizaso as to improve business efficiency and
competitiveness:

- Database Management 18.4%,

- Quality Management System — 17.6%,

- Corporate Social Responsibility — 17.6%,

- Relationship Marketing — 16.8% and

- Benchmarking — 12.6%.

Management methods and techniques identified byedtion enterprises managers as significant for
business performance of their enterprises areaakd on knowledge. New management paradigm atlgloba
level is based on the process of knowledge prodtictimprovement. Database Management is in fact
creating and storing information for the needs aehagerial decisions and a piece of informationesgmts
knowledge in motion. Quality Management System ts1 @ssence involves the need for permanent
knowledge productivity improvement, primarily thgiueducation for quality. The concept of Corporate
Social Responsibility assumes learning about naedsequirements of other interest groups fromrass
environment. Relationship Marketing finally meamoWledge management. Marketing is a key instrument
for making knowledge more productive. Benchmarkimglies a technique of learning on other people
experiences, primarily the best ones. It givestibst answers about temporary market position ef th
organization. The result of this process oughtetdhte creation of strategic variants for markeitfmrsng.
Quality Management System, on the other hand, sepis the need for permanent knowledge productivity
improvement, predominantly through education faaliy

The following general recommendations for improvimgrketing activities of domestic enterprises are

distinguished:

- Necessity for permanent knowledge innovation okatployees, predominantly marketing experts,
who should be taught the most advanced world espees and modern methods and techniques of
marketing management,

- Necessity of planning approach to marketing aatisjt

- Necessity of permanent quality improvement, orgaion functioning and management
innovativeness are imperatives of business perfocenan modern society.

- There are three ways of increasing enterprise atierty:

- Employment of naturally creative people who woutddiven freedom in their work,

- Creativity stimulation by means of using a greanbar of well tested methods,

- Engagement of external experts who would enablapipearance of new, interesting ideas (Kotler,
2004).
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The issue of marketing function improvement in dsticeorganizations, especially in domestic entsgs;
is reduced to the issue of knowledge improvemedtkarowledge productivity.

CONCLUSION

Relationship marketing represents a significantagigmatic step ahead in the field of marketing
theory and practice. It recognizes the significantaifferent participants — suppliers, employees,
distributors, dealers, retailers, who are collatiogain order to distribute the best value to their
targeted customers. Globalization is the only wat/for all countries in transition whereas the f®cu
must be on development of industrial productionwNendustrialized countries have just worked on
the development of industrial production and thierobf their industrial products at global markets.
Inclusion into global flows is an imperative fof &tnsitional countries and for domestic econorsy a
well. It implies an appropriate implementation d¢if modern management methods and techniques,
especially marketing.

Knowledge is the main driving force of permanerdgdurctivity growth in the companies from these
countries. Companies from transitional countriesfaced with numerous problems — among them the
most important are those related to improving kmolge and organization. The application of modern
management techniques is an essential precorslittorihe success of business in general. Domestic
enterprises have to use international experienstesdards and globally acknowledged business
practice in the process of their business intezatiin. It is therefore, necessary to implemensehe
management techniques that potentiate long-termnsonent towards competitiveness, such as
marketing, quality management, benchmarking, ebe fain achievements in this field have been
made by foreign marketing agencies or internaticogborations that collaborated with them. Irsthi
sense, domestic enterprises need experts withugbré&nowledge on management and marketing
methods and techniques.
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ABSTRACT

Strengthening the role of retailers in marketingrafiels has left its mark in the logistics sectartéin activities
that were controlled by the manufacturers (supgliare being slowly taken by large retail compani€gh the

development of centralized distribution systemaitets are establishing control over the flow obducts,

generating significant benefits in the form of bethegotiating position, more efficient retail op@gwsns and
higher level of customer service. In this regah@, attention of this paper is devoted to the belsaracteristics
of centralized delivery system in retail. Accordingcertain examples of the world's leading retailas well as
those which operate on Serbian market have beesemied. The paper also analyses main tasks andiastdf

distribution centers, including the factors thdtiance their number and location.

Keywords: retail, centralization, delivery, distributionrder.

INTRODUCTION

Numerous changes in the market, followed by teatgiohl progress have led to the strengthening of
the role of retailers in marketing channels. Alamigh the intensive development of retail network,

logistics processes have been improved as webrder to establish more effective control over the
flow of products, retailers are increasingly chdmgethem through their own distribution centers

(McKinnon, 1996). By switching to a centralizedtdisution system they realize nhumerous benefits
that can be of a great importance in achieving aitipe advantage. Accordingly, this paper

examines the main characteristics of this systeoutih three sections.

The first section presents the benefits that estmilcan achieve with the implementation of a
centralized distribution system. Also, beside thaneples of the world's leading retailers, the ditben

is dedicated to potential constraints concerning éffective application of centralized delivery
system.

In the remaining two sections, the emphasis isgalamn the retailers’ distribution centers. Thereby,
their main processes and operations have beenzadalin addition, key factors that affect retaser’
decision in relation to their number, location amk, have been identified as well.

CENTRALIZED DISTRIBUTION SYSTEM

Increased market power of retail companies in margechannels is reflected not only in the increase
of their assets, turnover and profitability, bigain larger control over certain functions, esalkbgin

the logistics sector (Lovreta et al. 2006). In ttégard, one of the changes is manifested in higher
level of centralization in retail supply system. Nghn the 80s of the twentieth century, 55-60% of
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sold products were distributed via distribution tees controlled by retailers (Fernie and McKinnon,
1991), in the last few years in some European cmatthe level of centralization exceeded 80%
(Pramatarova and Miliotis, 2008).

The implementation of a centralized distributiosteyn brings many benefits to retailers. In thedasi
Fernie and McKinnon (1991) include:
1. strengthening the negotiating position in relatiosuppliers:

- discount eligibility due to larger orders,

- more effective centralized purchase,

— reduction of congestions in the facilities,

— easier information connection with suppliers;

2. increase the efficiency of retail operations:
— greater employee productivity,
- decrease in inventories,
- lower storage costs due to cheaper locations,
— better utilization of space in retail stores,
- lower administrative costs,
- more effective operation management,
- less theft and damage related to stock,
— better enforcement of EPOS system;

3. higher levels of customer service:
— greater product availability,
— better quality control,
— wider range of products.

The accomplishment of mentioned advantages anefficeency of the centralized distribution system
depend to a great extent on retailer storage fiasiland the level of their equipment. The world's
leading retailers use modern distribution centegsipped with sophisticated technological solutions

The world's largest retailer Walmart has more th@ndistribution centers in the United States of
America (Walmart, 2014), with the average area ofarthan 90,000 square meters. Equipped with a
conveyor system (whose overall length exceeds RO)d@ters), carrousels or other automated
handling systems, each of them serves 90 to 1@@ stores, where in the circulation is 5.5 billion
product packages annually.

As in the Walmart, in one of the UK's largest rethiains (Tesco), the attention was also paid ¢o th
development of distribution centers (Fernie andri&pa2009). In addition to modern equipment and
automated systems, in them are installed speaigbaeature chambers, which allow the storage of
frozen and fresh products. Only in the UK and Réputi Ireland, there were built 28 composite
distribution centers of area between 20,000 an@080square meters, through which 60 million
product packages are delivered in 3,000 retaiestareekly (Tesco, 2014). As in the case of Walmart,
they are all equipped with sophisticated informasgstems for data exchange (based on Point of Sale
- POS and Radio Frequency Identification - RFIChtedogy), through which they are associated with
retail stores and suppliers.

Certain changes in relation to the development afeatralized distribution system occur in the
Republic of Serbia. In 2014, Delhaize Serbia hamnef a distribution center of 70,000 square meters,
which can deliver a range of 6,500 pallets on & d=isis, which is enough to supply 500 retail essor
(Maxi, 2014). Also, other retailers on the Serhiagrket (such as Lidl and Univerexport), have sthrte
building their own distribution centers.
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However, despite various advantages and high Evetntralization in retail sector, it is necessery
bear in mind certain limitations. They are usuaihanifested in the form of large investments,
additional costs, and limited resources of traderagDujak, 2012). Hereby, of the special impoc&n
are information systems, know-how and competenaadf, both at the retailer, and at its suppliers.

MAIN ACTIVITIES OF THE RETAILER'S DISTRIBUTION CENT ER

One of the main tasks of the retailer's distributtenter lies in articulating the flow of produftsm
suppliers to retail stores. According to Kalinicakt (2009, p. 4), in them, the decomposition, the.
concentration of a given stream takes place. Whedrethe case of decomposing, the larger quantity
of received products is divided into smaller deliee, the concentration refers to the consolidatibn
smaller quantities of products in a single delivieryetail store.

SUPPLIERS

RECEIVING AREA
. Unloading transort means,

¢ Goods acceptance,

I | I I I I
STORAGE 1 STORAGE ,N“
Pallets Bins
e Storing, e Storing,
I I I I

COMMISSIONING

Areal

Product identification,

COMMISSIONING

Area 2

Product identification,

COMMISSIONING
Area ,N“

Product identification,

—

DISPATCH AREA

¢ Internal transport,

¢  Collecting and sorting,

v

RETAIL STORES
Figure 1: Distribution center activities (adaptenl Gudehus & Kotzab, 2009)

All activities in the distribution center in relati to decomposition of product flow, Bloomberg ket a

(2006) explain through its two main functions, agg and manipulation. In addition, manipulation

function consists of several sub-functions: proguctception, their transport to the warehouse,

consolidation (commissioning) and product shipmeS8imilar to previous authors, Levy and Weitz

(2012) distinguished six key activities of retaitlistribution center. These include:

- managing of inbound transport - coordination of phgsical flow of products from the supplier
to the distribution center;

- reception and control - the reception of the shipnaad its qualitative and quantitative control
in accordance with the agreed specifications;
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- storing and cross-docking - after the check, tloeived products are stored or reloaded to the
consignment prepared for retail store;

- merchandising — the preparation of products fag Bah retail store (labeling, marking, etc.);

- delivery preparation — the selection of products #eir consolidation into a single delivery;

- managing of outbound transport — managing of playgiow of products from the distribution
center to retail stores.

One of the most detailed reviews of the activibéghe distribution center was given by Gudehus and
Kotzab (2009). They identified several standardcfiomal areas (receiving area, storage systems,
picking systems, internal transport systems, spimd shipping area) within which various operagion
are performed (Figure 1).

In addition to the operational functions and sesgjcin distribution centers the activities of
administrative character can be realized as walldgbus and Kotzab (2009) include: control of
inventory levels, data processing, preparatiomasfdport schedules etc.

NUMBER AND LOCATION OF DISTRIBUTION CENTERS
The decisions in regard to the number and locasfaistribution centers directly affect the desmn
retailer logistics system. Therefore, they mustrbaccordance with the basic logistics goals dditet

companies, in order to provide the highest possavel of service, with the lowest possible costs.

Larger number of distribution centers, that aresetoto retail stores, increase the level of retaile
service. However, on the other hand, such decigsiangause the increase of certain cost categories.

Total logistics costs

Costs

Costs of primary
transport

Inventory holding costs

Storage costs

System costs

Delivery costs

Number of distribution centres

Figure 2: Optimal number of distribution centresu@iRton et al. 2010)
With the increase of the number of distributionteesy costs of primary transport, costs of holding

inventory, storage costs and costs related to nmition connectivity (System costs) increase as. well
Unlike them, the greater the number of distributtenters contributes to reducing the cost of defive
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of products in retail stores. Guided by the pritecipf total costs, the optimal number of distributi
centers for the retailer occurs at the point witleeetotal logistics costs are the lowest.

After identifying the optimal number of distributiocenters, it is necessary to determine their
locations. Since the given decision can have lengrimpact on retailer's business performances, it i
of a strategic importance for them. In this regawtien determining the location, not only for the
distribution center, but also for other supportfagilities, Chopra and Meindl (2004) highlighteath
importance of the following factors:

- distance from suppliers,

- communication,

- availability of labor,

- training of the workforce,

- infrastructure,

- attitudes of local government and others.

In addition to number and locations of distributimenters, retails should pay special attentiormnédr t
size. According to Farahani et al. (ed.) (2011)x;hsdecision should be based on an analysis of
multiple determinants, including service levels rike& size, materials handling system, the size and
number of products, economies of scale, typesdlf/eh etc.

CONCLUSION

With the increasing market power, retail comparaies taking primacy over the logistics sector. By
organizing a centralized distribution system, tlesyablished control over the flow of products. In
addition, the implementation of centralized delwvamay also contribute to strengthening the
negotiation power of retailers, the increase ofiiess efficiency and the growth of customer service
levels. Since the successful implementation ofdietralized distribution processes depends on the
logistics capacity to a large extent, the worldading retailers (including Walmart and Tesco) have
invested significant resources in the building eqdipping distribution centers.

Various activities related to the decompositionpodduct flow from supplier to retail stores occur
within distribution centers. To these activitieddog: managing of inbound and outbound transport,
acceptance and control of the shipment, storage hamdiling, merchandising activities and the
consolidation of product deliveries. Along with ogitonal processes, in distribution centers can be
performed data processing, organization of trarispotes and other administrative tasks.

When determining the number and location of digtidn centers, it is necessary to consider several
factors. Hereby, it is important to analyze thded#gnt types of costs, in order to achieve theirtic
with a higher level of service. In determining tbeation of a distribution center, the decisionigddo

be based on the analysis of the following factetgplier distance, labor availability, their traigj
infrastructure, attitudes of local government atitecs. On the other hand, the size of the disiobut
center may be affected by handling systems, market economies of scale etc.
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ABSTRACT

Since the last decade, the liberalization procassbieen influenced significant changes in foreigdd flows of
meat and meat preparations of Serbia. Namely, templeements with the European Union, Western Balkan
countries and Russian Federation have been changgignal distribution of export, as well as impoftthis
sector. In that context, the main objective of tt@search is analysis of competitiveness of Serbiaat and
meat preparations on the international market, gfithcial focus on competitiveness on Serbian nigsifisant
markets. According to the main objective, a metthogioal framework is based on usage of indicatonsciv
measure a level of comparative advantages of nehtreeat preparations, as well as a level of speatan
with the main trade partners, which is determingdhe level of intra-industry trade. Results showaetkgative
trend of the level of comparative advantages fer tost analyzed partners, except for Russian Fealera
which is the consequence of facing with new maokeasions that require adopting new standardsaesd.r

Key words: Serbia, meat and meat preparations, comparativenages.
INTRODUCTION

Serbia has good natural conditions for developneémivestock production, but despite this fact, in
the last decades this sector had negative tenderieien 77.5% of the total number of farms is
engaged in livestock production. Among the 489,86Ms with livestock production, about 99.9%
are family farms (Popo¥j 2014). A large number of farmers, which are nyostigaged in production
for own needs, is an obstacle to the developmeimitehsive production. Small producers apply low
intensive production systems based on locally adhfreeds (MAEP, 2014a). Also, Serbia has
significant capacity for processing of livestoclogucts; 1,176 slaughterhouse for cattle, pigs, ghee
goat and poultry, but in last years capacity wtiian is below projected (MAEP, 2014a).

Total meat production in Serbia since the last ded#s been slowly growing, reaching a volume of
production to 480 thousand tons. Tendencies inymtioh for each type of meat are very different;
the production of beef is constantly decreasingjentime production of poultry meat has a dynamic
growth trend. These trends are determined by afséictors such as: the impact of weather on
production and prices of animal feed, the declmelédmestic demand for quality meats, inability to
export pig meat etc. In addition, the productionnwdat for a long time was not in the system of
subsidies to agriculture, which had a further niggaimpact on the development of this sector.
(MAEP, 2014a).
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In the last decade the significant results haven lmshieved in foreign trade flows of Serbia, as a
consequence of achieved liberalization. Under tifleeénce of the signed free trade agreement (with
the European Union(EU) and the Western Balkan c¢ms{CEFTA)), a partial change in the
orientation of Serbian agri-food products’ expas, well as an intensification of the foreign trade
trends, took place (Matkovski, Lovre, & ZékR017). These changes had effects on trade exelang
meat and meat preparations. A number of authorlyzathforeign trade exchange in liberalization
process, as well as changes in competitivenessroparative advantages, as a consequence of this
process.

Birovljev, Matkovski andCetkovié (2015) analyzed competitiveness of Serbian agritfproducts in
the CEFTA countries using indices of comparativeaatages and intra-industry trade. According to
these authors, meat and meat preparations fromiaSkave comparative advantages in regional
countries, except in Croatia. Also, this sectav@dl integrated with markets of the CEFTA countries
Also, Ignjatijevié, Cavlin andPordevi¢ (2014) measured comparative advantages of pratdésed
sector of Serbia. In this paper, authors applidterdint indexes of comparative advantages and
concluded that negative tendencies exist in contiparadvantages of meat sector. Authors Baiid
Nikoli¢ (2013) analyzed degree of integration of the Serlaigricultural sector in the markets of key
trading partners (CEFTA, EU) using index of intnglistry trade and found that meat and meat
preparations are well integrated with the CEFTAkeg while integration with the EU countries was
not on satisfactory level. Authors Vlahéwand Veltkovi¢ (2016) in their analysis of export, regional
destinations and comparative advantages of cedammodity sectors of agro-industrial products
from Serbia concluded that meat and meat prepasatiave not satisfactory level of comparative
advantages. In that context, these authors sugfustsproducers in Serbia should improve quality of
products, as well as marketing activities. Alsamdurcers should increase their productivity in order
achieve better price competitiveness.

The main objective of this paper is to find thedlesf competitiveness of meat and meat preparations
of Serbia on the international market, as well asmarkets of the EU, CEFTA and Russia using
relevant indicators which measure comparative adggn and degree of integration with these
markets. In order to reach this objective, thisgudmas been organized as follows. After introduntio

in the second section there are showed the workietipods and materials used to address the aim of
this research. The third section shows the resfilimalysis of the trade of meat and meat prearsti

of Serbia, as well as levels of comparative adygegand index of intra-industry trade. At the ehd o
paper, closing remarks by authors are presented.

MATERIAL AND METHODS

In this paper, the level of competitiveness of maat meat preparations of Serbia on global market,
on the market on EU and CEFTA countries, as welRassia, is determined by indicators based on
comparative advantages and level of specializafltrese indicators are usually used in economic
literature to measure competitiveness of some mad@ments on international market. Comparative
advantage is measured by Lafay Index (LFI) whickeisby Lafay (1992):

i N foi _ i i i
X' —m Ejzlxj ml)) X' +m

i
LFIi = 100 ( " ] . et B
J xj+my EL (G + mj)/ I, (G + m))

wherex represents an exporti is an importj is a countryj is a commodity andfl is the number of
analyzed items. When this index is greater thahifgdicates an existence of comparative advantages
and the higher index value indicate the higherlle¥especialization of the given country in trade i
given commodity. This method is often used in #tare for measuring comparative advantages of
sector or commodity. There are a number of papéishwdetermine level of comparative advantages
of some sector or commodity in Serbian foreign dragkchange, for example: Ignjatijévand
Milojevi¢, 2012; Ignjatijewt, Cavlin andPordevi¢, 2014; Zeké et al., 2015. This method on analysis
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of comparative advantages can provides a more een@nalysis of the specific positions of
individual products within the foreign trade sture of the country (Zekiet al., 2015).

Index of intra-industry trade (IIT) is used for &mng the significance of intra-industry trade of
particular commodity in total trade, between twairtinies (regions). This index is set by Grubel and
Lloyd (1975):

¥ | X5 — My |

IIT; = |1 —
! ¥ | X5 + My |

=100

whereX represents an expoN is an importi is a countryj is a commodity.lIT analyses the level of
integration of some commodity with the particulaariet. If value of IIT is close to 100% it means
that commodity is well integrated with analyzed kedy which indicates opportunities for adaptation
to that market with lower costs. If IIT is greatkan 15%, it indicates intra-industry charactetrafle,
which implies that commodity is significantly inteded with particular market. This method is also
used in literature for measuring intra-industryde&raof specific segments of trade in Serbia, for
example in papers: BaZiand Nikol¢, 2013; Birovljev, Matkovski andetkovié, 2015; Matkovski,
Lovre and Zeld, 2017.

For a necessary empirical data for the researatatabase of Statistical Office of the Republic of
Serbia (SORS) is used. Analysis include foreignidraxchange of meat and meat preparations in
period 2004-2015, and verifies the change in cortipetess of these products on the international
market, as well as on the market of EU, CEFTA antgdfti. Meat and meat preparations mean
analysis of division 05 of sector 0 (Food and lav@mals) from the Standard International Trade
Classification (SITC) - Revision 4.

RESULTS AND DISCUSSION
In the analyzed period 2004-2015 the average stfaegport of meat and meat preparation in total
export of agri-food products was 3.6%, and thidqukis characterized by changeable tendencies in

export of these products (Figure 1). The highesievaf export of meat and meat preparations was
realized in 2014, primarily because of increasexpiort of these products on Russian market.
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Figure 1: Trends in the export of meat and meaparations of Serbia
Source: The authors” calculations based on SORE 20

The most significant market for the export of maatl meat preparations are CEFTA countries. In
analyzed period about 77% of these product werergagh to CEFTA countries. Significant market is
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also Russia and increase of value of export torttasket is influenced by Russian sanctions to EU.
For Serbia, as a small agricultural oriented coyrRussian market have became more important since
2011, when Russia allowed tariff free import formmarous of Serbian agricultural products. The
second large increase in Serbian agricultural éxpearards Russia was in 2014 which can greatly be
contributed to the increase in Russian demand damsagricultural import ban (Djuric and Puskaric,
2015). Export to EU countries had been decreasiranalyzed period. The main reason for negative
tendencies of export to EU are inadequate qualétyzdards which are required by this market. Only
about 0.5% of slaughterhouses have a permissiexgort to EU countries, so the majority has not
standards which are obligatory for export to EUkea(MAEP, 2014b).
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Figure 2: Trends in the import of meat and meapgrations of Serbia
Source: The authors” calculations based on SORS 20

Import of meat and meat preparations had beenasinrg permanently till 2014, when value of import
of these products was the highest (Figure 2). Ayaya the share of import of meat and meat
preparations in total import of agri-food produesiounted 4%. The most significant market for
import of meat and meat preparations were EU castabout 72% of total import of meat and meat
preparations was realized from EU market avera@@lyanalyzed period. Significant market for
import of these products are also CEFTA countrieb faom these countries was imported about 27%
of total import of meat and meat preparations. Ftbese two markets in all analyzed years was
imported more than 97% of total imported meat aedtpreparations.
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Figure 3: Trends of the net-export of meat and npeaparations of Serbia
Source: The authors” calculations based on SORE 20

If we analyze net-export of Serbia for all courdria positive foreign trade balance was realizédémmost
of analyzed years (Figure 3). Only in period 20022 a negative foreign trade balance of these ptedu
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was realized, primarily because of increase of imjpothese years. It is evident that Serbia haglgs in
trade of meat and meat preparations if we anakgetwith CEFTA countries and Russia. However, in
trade with EU it was evident deficit, which in 20febched about 96 million USD.
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Figure 4: LFI of meat and meat preparations of $&rb
Source: The authors” calculations based on SORE 20

In analyzed period Serbia had comparative advantdgmeat and meat preparations on international
market (Figure 4). However, it is obvious that cemgiive advantages had been decreasing in analyzed
period on international market. The biggest comparadvantages of meat and meat preparationsgks w
as the biggest increase of comparative advant&gebja realized on Russian market. On the othed,han
Serbia had not comparative advantages on EU market.main reasons for such negative tendencies of
comparative advantages on EU market are their atdeadwhich Serbia does not meet. The comparative
advantages on market of CEFTA countries also hgdtive tendencies in analyzed period.
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Figure 5: Index of intra-industry trade of meat amgat preparations of Serbia
Source: The authors” calculations based on SORE 20

The values of index of intra-industry trade of maiadl meat preparations of Serbia in analyzed pevere
higher than threshold level of 15% which indicatesa-industry character of trade for all marketscept
for Russia (Figure 5). That mean that meat and pregiarations are well integrated with global mgriae
well as EU and CEFTA market and that mean betteciapzation with these market. It is notable that
index of intra-industry trade for meat and meaftpprations had been increasing on international etark
from 2007. The tendencies in this index for CEFT@umtries had been growing permanently in period
2007-2012, while in the last few analyzed yearscigfigation with this market showed negative
tendencies. Analysis of index of intra-industrydgawith EU countries showed negative tendencies fro
2007 as a consequence of greater values of exp@ortitnport of meat and meat preparations.
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CONCLUSION

As a result of the reduction of barriers on théamatl border, there is an increase in the foreigdd

of meat and meat preparations of Serbia. The mgsifisant market for the export of meat and meat
preparations from Serbia are the CEFTA countrigbsiarthe last years Russian market has become
more significant. Import of meat and meat prepargtiis in the largest degree concentrated on the EU
countries. In analyzed period Serbia had a comparativantage of meat and meat preparations on
international market, but negative tendencies weesent; the biggest comparative advantages of this
sector Serbia had on Russian market, while on then&rket there were no comparative advantages,
and main reason are inadequate standards for expthis market. So, in order to reach the stargjard

it is necessary to follow the rules of a technatagiadaptation, and of a higher level of efficiemey
production which is not an easy task, as we hawaifrd domination of small agricultural farms. Also,
results in this paper showed that Serbian meat rapdt preparation are well integrated with
international market, as well as the CEFTA andBhk but not with Russia and the main reason is a
low level of import from Russian market. Additiolyalin future researches it would be desirable to
find main factors which influence level of compietiness of this sector, in order to identify poiast

for additional improvement of competitiveness a$ thector.
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ABSTRACT

In conditions of growing competition in the insucanmarket, distribution channels for insurance potsl are
one of the key factors of business performancensfiriance companies. This paper analyzes the distnib
channels of insurance products with a special fazusnline distribution channels for insurance pcig. The
subject of this paper is to analyze the representaif certain product distribution channels ofurence in
Serbia, as well as the advantages and disadvantagédferent distribution channels, prospects dirdctions of
improvement of individual distribution channels.eTfirst part of the paper points to the most impetrtypes of
distribution channels for insurance products in Bepublic of Serbia, in both life insurance and it
insurance. The second part analyzes the repreisentdtdistribution channels in countries Europeaion.

Key words: Insurance, insurance companies, distribution célann

INTRODUCTION

Increasing digitalization and wider use of new raeglifer countless opportunities for sell insurance.
New technologies can open new ways of marketinggymet, and distribution. Today, development of

different sales channels is one of the biggestemhgés for all insurance companies. The advanthge o
modern communication is reflected in the fact thatan very easy and quickly adapt to external

changes such as the introduction of new regulatibrsirance companies of developed European
countries have recognized the relevance and pbssghof new media.

Digitalization is a very important factor in theategy planning of distribution of insurance proguc
The approach will need to be defined and primatépends on the business model of the insurance
company and their marketing strategies. Today, sSas@ance companies have developed supportive
service applications, such as pension calculataanoapplication for emergency calls, where other
insurance companies are beginning to work with pewmtners among intermediaries in the sale of
insurance. Start-up of digital brokers offers aplation based on an algorithm for the management
of client's insurance. In such cases, communicagates, and development of insurance company's
portfolio will be redirected to the mobile. In ordéo manage these digital relations, some
intermediaries in insurance enter into partnerskifib the IT specialists. A significant number of
intermediaries upgraded their communication chanaet digital behavior. Distribution of insurance
is no more limited to the paper and phone, theant be monitored by Facebook, Twitter, and social
networks.
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Follow the needs and requirements of customersoisonly the main area in the regulation of
insurance distribution but also it's an importattal point for insurance companies. Today, custemer
expect a wider and more frequent use of digitalmoimication. Consequently, they have expectations
that insurance companies react to their requiresrtanbugh selected communication channels.

Distribution channels of insurance products

The transformation of the insurance sector is negitefd in the fact that insurance companies, agbiine
most important financial intermediaries, going thgh essential changes regarding the manner of
placement of insurance products. Insurance compafdened as joint stock companies, can sell their
insurance products through various distributionneieds, such as brokers, agents, agencies as iawtisin
channel of insurance products and bank assurance.

Individual insurance companies can use and comblifferent distribution channels. However, in
developed market economies, they used some spdisfidution channels:

- internet as a distribution channel for insuranaapcts,

- intermediaries as a distribution channel for inaaeaproducts,

- banks as a distribution channel for insurance ptd@and

- agents as a distribution channel for insuranceyrisd

Although the potential of digital and new mediaétected, traditional media still have successesmeSof
the highly developed countries such as Germanyenfield of automobile insurance industry, in 2013
almost 50$ of new jobs were done through the eka@ubrokers. Traditional marketing is still very
important marketing tool for this segment of theurance offer. Letters to customers, advertising in
magazines and outdoor advertising are still preisesttime European countries.

Internet as a distribution channel in insurancedraat potential for further development, butdtsrently

not well developed in most countries, especiallthminsurance market in Serbia. There are marsprsa
but the most essential are: the monopoly in th&ketaf electronic payments and privileged contrddhe

only service for electronic payments in Serbia and insurance company, as well as the high pridhisf
service:

- insufficient extension of quality (broadband andbife) internet access,

- poor purchasing ability of the younger populatiwhjch more used electronic services,

- technical limitations in the way of tariff and ceentting of insurance services,

- insufficient investments of insurance companiethis distribution channel.

The results are: until March 2013, only three iasige companies offered the contracting and buynges
insurance services via the Internet. It can corehhat results are modest but they have growinglirBy

improving the economic situation in the countrycah expect increased interest in this distributioannel
on the side of the insured and insurer.

DISTRIBUTION CHANNELS OF INSURANCE PRODUCTS IN SERB IA

Twenty-four insurance companies and twenty bank$izee placement of insurance products on the
Serbian market and also 95 legal entities (interamext and agents), 113 insurance agents (natural
persons-entrepreneurs) and 15.545 individuals.

Direct sales of insurance products continue to be a dominamtssathannel for the insurance market in
Serbia. First of all, it's the sales realized bypkyees of the insurance companies with full-tinerkv
which they have regular income and generate additibonuses during the implementation of sales
plans and are also called internal agents. Thisssahannel also includegrages that carry out
technical inspections of motor vehicles during thregistration in which insurance companies have
branch offices where organize sale of insurancieipsl
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The main advantage of internal agents is greatkabry and job's commitment, especially
maintaining a good relationship with clients, while the contrary, guaranteed regular income in a
number of cases affecting the lower productivitysalfes. Domestic insurers consider this channel of
sales as the main and it's the largest distribudi@mnel with 78% of the gross premium.
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Figure 1: Distribution channels of insurance protiia Serbia

The second largest distribution channel represexternal agents, which generate 10% of the gross
premium, 2% more than four years ago. This groupsists different individual categories, but the
most important among them are the agencies foranse and natural persons - entrepreneurs. They
realized a profit on the basis of fees charged nsyrers were sold insurance policies and fee is
determined as a percentage of gross premium.

Intermediaries or brokers in insurance generatetal® of the gross premium, for 1% less than four
years ago. It's characteristic that a fee for theivices may be charged by the insured or thedénsu
but not at the same time from both sides. In mases, it charged by the insured, because their main
job is to recommend the best offer in accordandé thie client interests. The main reason for the
stagnation of the distribution channels is unfaimpetition from agents and not clear determined
conditions of participation in public tenders.

The channel which recorded the highest growth efrilative share is bancassurance, which was 2%
in 2011 and rising to 5% in 2015. It's generallyowm that bancassurance is the main engine of
growth in life insurance, but it's interesting thatthe last years it represents channel wheraicert
types of non-insurance life are sold. Although ltheel of statistical error (0.02%), Internet reets

the youngest distribution channel of insurance.

When it comes the types of insurance in Serb&féfevant to note that some types require various
distribution channel for insurance products.

/0% A

GO%

50% -

40%

20%%

1%
- -
o ~

Tusurance Brokers Agents Bank
companies

30%

20% +°

10%

U%

Figure 2: Gross premium by distribution channeldifefinsurance in Serbia in 2015
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Analyzing the distribution channels of insurancedurcts, it can be noted that employees of insurance
companies are the dominant sales channels in fdnénBurance and non-life insurance sectors. It's
notable the increased representation of indirestridution channels in life insurance sector, where
brokers, agents, and banks generate in the su?6fd8 revenue, in contrast to the non-life insuenc
where it's 17%.

In the future, it's expected to increase the sbatemncassurance regardless to the slowdown is sale
of life insurance policies which are required ocammended part of the package when approving
mortgage loans, banks are trying to offer incregsaities of mixed life insurance and improve the
partnerships with insurers through the organizafiparts of asset management of their clients.
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Figure 3: Gross premium by distribution channelsiof-life insurance in Serbia in 2015

A very important part of the sale of non-life inaace (17%) through direct sales channels is acthieve
by the garage in which carrying out a technicapatsion during the registration of motor vehicles.
Even 34% of the gross premium for auto insurance @antracted on the spot by the officials in
branch offices of insurance companies within trems for technical inspections.

"New generations" expect that can find all the seaey information of products, compare offers from

different companies and be able to complete thehase online, as well as any concerns before or
after purchase, complaints or compliments alsaifiddrvia the Internet. The basic advantages of

Internet sales are:

- lower prices for business processes,

- automation of business on the Internet reducesuh#er of employees,

- saving time and money,

- access to information and avoidance of paperwork,

- transparent and faster business conditions.

The basic disadvantages are:

- insurance companies are characterized by a faatiitional and hierarchical structure,

- presence of fear of payments via Internet,

- customers don't always have adequate safety abtecfiom against fraud,

- knowledge that customers don't have an agent dtebrwho advised them which insurance
policy is the best and fact that they bear the aiskie, where could make wrong decisions.

DISTRIBUTION CHANNELS OF INSURANCE PRODUCTS IN EURO PE

In Europe the fastest growing business model alieeoand direct sales channels used by insurance
companies, through which it achieved about 80dsilleuros of realized gross premium in non-life and
life insurance with that are not included in thewjing alternative sales channels (retailers, rdlate
groups). Contracts of the Internet and direct iasae are mostly concluded online or by telephone,
but also by mail, SMS or fax.
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Figure 4: Structure of distribution channels irelihsurance in Europe

In the 13 largest European insurance market, dé&ets channels had an average annual growth rate
of 26% by country, compared to the total markee 1@t 7%. The total insurance market in Western
Europe had an average annual growth rate of 4%obgtoy, where it was 10% in Eastern Europe. At
the same time, direct sales channels of Westernpeuhad a growth rate of 14%, while the East
European countries had 40%. In large countries estéfn Europe, the pressure of online insurance
sales on the market is steadily growing. Direcuinaces become successful in other countries of
Europe.
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Figure 5: Structure of distribution channels irelihsurance in Europe

In the non-life sector of developing countries,dei@ on the direct market have become on average
two to four times stronger per annum (8.1%) compavé the total market (1.8%). For example, in
the life insurance sector in Germany, the leadéthendirect market were an average of seven to ten
times stronger per annum (18.1%) compared withtdked market (4.6%). Taking into account all
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types of products, the share of clients who hawepteted insurance online and direct sales channels,
compared to the population, is over 30%. The maiget groups are private clients, but also small
entrepreneurship (entrepreneurs, people of frefegsmns, etc.).

CONCLUSION

Intermediaries, agencies, brokers and bank emptoyd® were related to a third party have a

dominant place in traditional insurance activityldhey see the new model as competition, believing
that their survival is threatened and thereforey tiscarded it. Today, customers are increasingly
looking for online and direct service and that tlyey it. Around the world, insurance companies are

currently planning and considering investment ie tfevelopment of new distribution channels and

giving more importance of aggregators as a salasrai or expansion of services and experiences by
the Internet or phone. New online insurance corepledditional sales channels, but doesn't replace
completely.

In recent years, the business environment for arst@ companies in Serbia has been in the same or
even greater extent disincentive to insurance cormepa but this market segment had growth.
Innovation in terms of product and distribution ohels in the non-life insurance sector, as wethas
exploitation of the growth potential in the lifesimrance sector, represent the main instrumentsdor
further development of the insurance market in @eand rising living standard of the population.
Internet appears as sales channels of less rellwesitof non-life insurance, and changing theeyst

of electronic signature and full price liberalizati of automobile insurance are significant
preconditions of development.
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ABSTRACT

This paper aims to contribute conceptualizationtaidirist destination.Researchers and practitionerge h
concluded that an analysis of the tourist destimaéind perceived-image of the country is esseatidl should
be intertwined, where appropriate. Tourism tremdfciate a growth in tourist travel to distant adl\ae nearby
destinations. Consequently, recognizing individiealrist destinations and also the countries whbey tare
located are of exceptional importance. From itepehdence onwards, Slovenia has also been cordruuitie
not being recognized and having a poor image, niytia distant regions but also with our close iigurs and
potential visitors. People who had already visi®dvenia have a better image of Slovenia as a dburi
destination, which is also understandable as thprivaasked do not even know that Slovenia is arigh
destination.

Key words: tourist, tourist destination, image, Slovenia'sg®, tourist organization.

INTRODUCTION

Tourist destination as a complete or higher levielany tourism mix and in practice it is an
unavoidable component of all services in the toumgustry, which tourist destinations are a pért o

A great deal of variety in demand leads to a ditseisf services (transportation, hotels, restawgant
etc.), which characterizes the tourism offer oftidkesions and as a result acts as a preference when
planning for a vacation. Typical features of thipd of product - tourist destinations include: lgein
untouchable, inseparability, diversity, short diamat seasonal duration and subjectivity. These
features define the great complexity and diversitytourist destinations and thus the difficulty in
identifying characteristics that are important fourists. (Garcia et al., 2004).The term destimaifo
used to describe a country, a region outside ajumtty, a city or a coastal region (McElroy, et al.
2007).

In order to define, which area the tourist desiomais, it is necessary to define where the visitor
come from. If the area attracts mostly local inkeafiis, who have not travelled for a long time then
would not call this area a tourist destination. @y@o which people travel for a longer period aad g
on at least a one-day trip are defined as a todestination (Ovsenik, 2003, pp. 393).

As a tourist destination, we look destinations tifédr:

- Attractive possibilities for accommodations (natubeeauty, thermal health spas, cultural-
historical monuments, cultural, entertainment gmatts events, etc.),

- communication possibilities (possibility for acdedgy),

- transportation links, etc.,

- receptive possibilities (housing with accompanyietil, trade, postal and other services along
with parks, walkways and swimming complexes etc.
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IMAGE OF A TOURIST DESTINATION

The increasing significance in analyzing the imafea tourist destination has to be assigned the fac
that a positive or negative image a tourist hasibh@ertain tourist destination can have an impact
its selection (Kongnik, 2005).

The role of an image for a destination during thecpss of selecting a tourist destination was well
defined by Goodall who believes that it is not plalesthat a tourist selects a certain destinatibn,
their specific characteristics do not suit the ptité tourist's image about it. A positive imagdiigh a
potential tourist creates about a certain destinathas an impact on their decision when making a
selection from many possibilities. Two people widver feel the same about a destination, thus the
perception of a destination is selective and diffamongst individuals and groups of people from
different cultures.

The selection of a destination depends on thedibsiconception of a destination's capacity tos$ati
their needs or desires regarding the journey. Thisvhy different groups of tourists will select
different destinations according to their needssirds and expectations linked with different
destinations.

In literature, there is a perception that the imaiga destination slowly changes over time, howétger
components can really change with time. Just ak ivbecame evident that many tourist activities a
seasonal and that many times they are dependeheamatural environment and the image, which is
favoured by tourists changes from one destinaticanbther. Just as well, different groups of tdasris
have different conceptions about the same degtimaivhich can have an impact on the motives for
travelling, desires or values (Hosany, et. al., 7200

The image of a tourist destination emphasises #igactiveness in the eyes of a tourist, as veetha
possibility in satisfying their needs and expeotadi (Garcia et al., 2004).

Many times the general image of the country alsodraimpact on a tourist's decision when selecting
a tourist destination, where this destination rated. Just as well, the image of a tourist detsbinas
co-shaped by the country's general image Kislal.€2016).

The image of a tourist destination can be definedaaperception, opinion, impression and an
understanding of a region and it is a simplified aabbreviated version, for which there is a
presumption that it is true. In other words, we e@w the image of a destination as an imagined
picture, which the promoter would like to inculcatm#o the minds of the target public. Through
marketing images, tourism employees create idestitivhich represent certain methods with which
you can see reality and images. As a result, #figats and strengthens a certain attitude within
society (Tuohino, 2001).

In general, we can define the image of a touriganization as the total of all convictions, idead a
impressions, which an individual has about a certistination or the perception of an individual
about the possibilities a certain destination sffén its research on the image of tourist destnat
from the standpoint of tourists or potential totsjsThe World Tourism Organisation — WTO defines
image as an aura, angel or a subjective percelitibed with different views of the same message.
The WTO's research (World Tourism Organization) mamis the existence of an image under the
condition that at least a minimum amount of knowke@dbout a tourist destination exists (Kamk,
2005).

Individuals are supposed to create the image obiast destination in two stages: a general oneaand
stimulated one. Information about a destinationjctvtan individual has acquired throughout their
lifetime, has an impact on the general image afuasist destination. The stimulated image of a iuri
destination is the consequence of marketing effoyttourism organizations. Their goal must not be
to blind people from seeing that they are differéhan they really are. Without strategic
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communication a tourism country can become thetiswicof unsuitable stereotypes and uncontrolled
gossip, which aggravates their competitive positamn the tourism market. Thoughtful market
communication has an impact on the deliberatiopodéntial tourists about it (Brezovec, 2001).

In new European states, the strategy for stimwgadim image in tourism has three common goals: to
persuade about its Europeaness, to persuade abaté and friendly environment and strengthen the
image of their own country. These countries hawpecial interest to accelerate the creation of a
positive general image of the country by stimulgtine image of a tourist destination and just al$ we
they expect a return benefit for the continuingelepment of the country as a tourist destination.

SLOVENIA'S IMAGE

According to Koneénik (2005) many reasons exist why it is logicalstody Slovenia as a tourist
destination. Slovenia has a relatively short histas geographical area in Central Europe is small
which ranks it amongst the smallest countries étlorld and has an exceptionally diverse landscape
in a small area. Furthermore, foreigners do notkigtovenia well. They frequently link Slovenia
with the socialist system of the past and see gaasof the former-Yugoslavia and the Balkans.aAs
result, according to the opinions of certain aush@lovenia especially has a neutral, weak or in a
certain context even a negative image in the ef/fegeigners.

Konesnik (2013) established that only they perceive 8loa as a friendly country, with beautiful
mountains and lakes, interesting and friendly pe@pid a relaxing atmosphere. She also established
that a preliminary visit to Slovenia as well as exence with the citizens of Slovenia significarsdig

in improving the image in the eyes of foreigners.

After its independence, Slovenia was confrontechwtite problem of finding and presenting its
individual identity. The consequence of a shortdms of statehood and the incapability of creating
clear views on its identity, which the country igoposed to present to the world is sponsored by the
ascertainment that Slovenia has a neutral or wesgative general image in the eyes of the
international public (Brezovec, 2001, pp. 749).

A neutral or poor image of Slovenia is the consegeeof not knowing the country well and is
indicated by the fact that much of the foreign priblith a lack of information do not see the need t
categorize Slovenia in certain stereotype framewdtiue to a lack of information about the country,
the public frequently derives its image from therent existing image, with which it is linked ta |
the case of Slovenia, the image is frequently @erias being negative, as it is derived from the
currently negative image from the region of thenfer Yugoslavia and Balkans. For much of the
public on the international tourism market, thisame that Slovenia's »postcard« is empty, reallgdad
or pushed with motives for war. If we ignore thé&dr image, which tourism above all excludes, we
have a situation that remains where tourists ddknotw what they can even expect from the tourism
offer in Slovenia as an unrecognized country. Utadety is one of the key braking factors of selecti
and with this, the development of the country ssugist destination.

We can conditionally label the current image ofv@laa with the term neutral or derived image. A
neutral or a non-existing image is linked with thet that for once the foreign public does not have
the need to place Slovenia in a defined stereadyiamework. It is also frequently substituted wit
Slovakia or Slavonia. For the public that has cantath Slovenia, it is often true that they form a
image about it directly through an already existingage of some other entity. The image of the
country is carried out and defined according tostla« principle (similar to Austria, a part of foem
Yugoslavia, the Balkans, a former communist coyrgoyithern Switzerland, etc.).

The image of Slovenia as a country of tourism fariaus types of sport is being built in six areas,

which cover numerous recreational sports progr&iosenia represents itself as a youthful, refreshed
unburdened tourist destination, which follows thedern trend of active and recreational tourism.
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The attractiveness of a certain region especiadipedds on the diversity and connectedness of
individual types of active holidays (Binter et.2016).

Random foreign tourists who were on holiday in Base were asked their opinion about the
Slovenian tourist offer on the Slovenian coast. Itatian female tourist who is a regular visitor dai
that she liked the tidiness of the hotels and tredity of the food. She was surprised by the b&dut
arrangement of the parks and walkways. A marriagbleovisited Slovenia for the first time. They
were surprised how well-kept he hotels in PortoréS®per and Piran were. Tartini's Square in Piran
fascinated him and Portorose with its avenue otleotemained him of French summer holiday
resorts. He pointed out the "garbage« as beingtiwegavhich could be noticed everywhere in his
opinion and the nightlife, which is poorly orgardzeA Hungarian male tourist was especially
bothered by the high prices because for that amofumioney almost nothing is offered. Furthermore,
he expected a more complete offer (Verovnik, 2005).

The German national television station ZDF broatdeaurism program about Slovenia that lasted
several minutes as a new EU member state. TheyBlwukand Portorose under the magnifying glass,
which according to German journalists they are agsbthe most well known and attractive tourist

spots in Slovenia. The Germans assessed that $iagesm country with many opportunities; however,

Germans do not know the country well. Accordinghem, a penetrating promotion of tourism on the

German market would be needed. According to Geroarists, the freshness of the trademarks of
Bled and Portorose deserve to be ranked as excelsnmer holiday resorts. They also assigned
Portorose a »beauty mark«, which is the poor fifghtcene. They were fascinated by Bled especially
by its untouched nature and did not like the gagltagt could be noticed in the more remote parts of
the region.

The general impression by Germans in becoming famaith Slovenia was good. »A tourist finds
peace and relaxation in this small country and exgoy this untouched natural environment to their
heart's content as well as the splendour thatfesexf by the more known world class Spanish holiday
resorts. If we also add the Balkan temperamentchvig characteristic of Slovenes then the cup is
filled to the brim", ending their travels across®&inia on ZDF (Verovnik, 2005).

EMPIRICAL FINDINGS

The survey included Germans tourists that had dyresited Slovenia and those who have not visited
yet but are familiar with it through word of moutind the media. We tried to establish what kind of
image they have of Slovenia as a tourist destinagiod how well recognized Slovenia is amongst
Germans. The survey included 552 participants.

The participants answered questions about recagniiovenia as a tourist destination and evaluated
the statement indicators regarding image for imtlisd segments of tourism indicators in Slovenia:
- modern health spa centers

- developed casino — entertainment tourism

- many possibilities for relaxation

- great variety of sport and recreation

- rich traditional meals and culinary specialties

- quality wines with developed wine regions

- a country with many performances

- interesting regions and cities

- marvelous mountains, lakes and rivers

- a beautiful coast

- mysterious caves

- a country with attractive cultural sights

- a country with an untouched natural environment
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- a diverse landscape

- an interesting and attractive country
- a hospitable and friendly country

- high quality offer of accommodations
- good prices for a tourist destination
- a developed infrastructure

- a developed economy

- a safe country

- a small country but worth seeing.

We can sum up the results of the survey into theviing statements:
1. The survey included 57% women and 43% men.
2. The age structure of those surveyed was as follows:
a) 44 % up to 30 years of age
b) 30% from 30 to 45 years of age
c) 13 % from 45 to 60 years of age
d) 13 % over 60 years of age
3. Furthermore, 24% were Germans from the former Eastmany and 76% were from former
West Germany.
38% of those surveyed were familiar with Sloversadourist destination and 62% were not.
Half of those surveyed who were familiar with Sloige as a tourist destination had already
visited Slovenia.
6. From all those that were surveyed 42% of them dirdead personal contact with Slovenes.
Only 15% of them were not familiar with Slovenialasng a tourist destination, while 27% of
those who were surveyed knew Slovenia as a talgination.

ok

CONCLUSION

Tourism trends indicate a growth in tourist trateldistant as well as nearby destinations. Today,
there are many agencies offering different toutiesttination packages and there is a battle amongst
them for potential customers. Agencies are offerimgye and more because of great competition.
Furthermore, people in the computer science age@ienformed about the offers on the market.

Consequently, recognizing individual tourist degtions and the countries where they are located are
of exceptional importance. Of course, a big aiddoognizing an individual tourist region is if it
contains a world famous natural, historical or sootleer points of interest, which attract great
numbers of tourists.

From its independence onwards, Slovenia has also benfronted with not being recognized and
having a poor image, not only in distant region$ &lso with our close neighbours and potential
visitors. Although the Slovenian Tourist Organiaatas well as the Ministry of Economy had tried to
increase the recognition of Slovenia and improsentage outside of our borders, they were not that
successful. It is true that more and more touasésvisiting Slovenia; however, they visit Slovenia
only by chance or as a tourist in transit on thedy to the seaside. The increase in the number of
foreign visitors to Slovenia is also the result bhgfing the member the European Union and the
introduction of low fare air travel, especially Wween Slovenia and Great Britain, whereby Slovesnia i
seen as "cheap" destination.

A research study carried out on a sample of 95 @eraitizens did not show any surprising results.

Only 38% of those surveyed knew Slovenia as a dbuléstination and exactly half of them had
visited Slovenia.
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People who had already visited Slovenia have sembettage of Slovenia as a tourist destination,
which is also understandable, as the majority ask®dot even know that Slovenia is a tourist
destination.

If Slovenia wishes to improve its image, peopld héve to know more about the country and become
familiar with it. This does not only mean visitiitg If they decide to do this, they will have togaire

a lot of different information about the countrya®not just to visit it on their way to the seasi a
neighboring country but also discover it intentibnaSlovenia is still going to have to do a lot to
become more recognized in the eyes of potentiaistisu
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ABSTRACT

After the fall of the Berlin Wall in 1989. begaretitransition in all socialist countries. The trdiogi involves a
series of measures aimed at building a new econdegal and institutional system. However, due he t
disintegration of the former Yugoslavia and a serné events that took place during the ninetieshiger

transition to a market economy has stopped. Thsitian in Serbia has re-started the 2000s withathaption of

a series of laws, with the aim of ensuring macraecouic stability, deregulation, liberalisation, réafion of

relations with international financial institutiormsd attracting foreign investment. The aim is talgse the
business restructuring in the Serbian market irpgvéod from 2000 to the present, in order to capevith the

answer that the transition process affected thénbss restructuring of the economy, and attractorgign

capital through various models of investors entgtire company into foreign markets.

Key words: business restructuring, transition, capital, fgnanvestor.

INTRODUCTION

Business restructuring imagines a necessary prisiexjuof economic recovery, growth and
development of the company. The choice of growthtsgy means analysing the critical success
factors of internal companies, the competitivedtree of the industry in which the company operates
the position of companies in this branch of thenecoy and the driving factors that dictates external
environment.

The market opening was preceded by a process efjdlation and privatisation, particularly those
companies in which the prevalent state ownershipcesthe privatisation of the company, one of the
pillars of the transitional economy, it actuallypresents the first phase of transition in the @mnises
market economy system. Deleting national boundaare$ converting the state and social property
enterprises in the private, increase the competiggs of the market, but also the enterprise'sehark
mechanisms, which further compels companies toktlgiobally and to constantly review their
strategic decisions in a rapidly changing and mitgent setting (Stefano&j 2010).

RESTRUCTURING OF BUSINESS MODELS
The choice of model business restructuring comgammstly motivated by the following strategies:
(1) strategy of searching for the market, (2) thkrategy of searching for strategically important

assets/resources, (3) a strategy of searching ffmieacy (4) strategies for monitoring clients.
Analyzing this strategy when selecting externamglomodel when entering the Western European
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countries in the early years of the transition te tharkets of Central, Eastern and Southeastern
Europe, the authors (Gill et al, 2006) in its wéokconclude that an investment of seeking to market
much more frequently selected property, becausg #ne motivated high market share. This is
consistent with previous studies that have alsg@esstgd that an investment from Western countries
were mainly motivated by the growth of the marketeptial and the search for new clients (Aulakh &
Kotabe (1997).

Strategy quest for resources (Tarzi, 2005) is basethe key resources, capabilities and competencie
that the company can develop independently or geovihem. If the company lacks key resources
(natural resources, cheap and highly educated warkf research and development) that can not
develop independently, and on the other hand wantsduce transaction costs and risk in business,
then the company selects some form of cooperatirangements he ensure transfer of technology,
knowledge and skills, such as joint ventures arategjic alliances (Brouthers et al., 2001). Witthia
strategy of monitoring clients, western countries @ttracted to other Western countries, becawese th
are most often used their services. Strategy daesfficiency is suitable for developing countreasd
countries in transition so that they can attrackifpn capital through some of the investment models
because they work in addition to low prices offetedoreign companies and substantial tax breaks.
Location factors (Stefanayi 2008) are also important factors when choosingagel of external
growth. Thus, the high market growth rate (typicadixpressed in the growth rate of the gross
domestic product), high growth rate of GDP per tpiwhich represents a high level of
competitiveness, market opening (through a highiesbé the import and export of GDP) represent
stimulating factors. High political risk, high untainty, underdeveloped infrastructure are limiting
factors in the selection of external growth modtdwever, in the Serbian market, in the past, fer th
most part, were represented models for restruguhia ownership of state enterprises to download ie
through privatisation. Investment models that idelyartial ownership such as joint ventures and
strategic alliances have existed in very small nensib

TRANSITION IN SERBIA

Serbia after a decade of facing international temta hyperinflation, recession, continued trawsiti
process began in 1989. The second "wave" of tiansieforms, which began in 2001, according to
the program, which was ten years earlier appliedctiuntries of Central and Eastern Europe after the
fall of the Berlin Wall.

The lifting of sanctions by the international commity in Serbia to create the conditions for the
establishment of mechanisms inherent in the cowrgrating in market conditions. The adoption of
several laws regulating the institutional framewofla market economy began a process of transition
in Serbia. There was an increase in macroecondatbdity, privatisation of a large number of social
enterprises, an increase of trade liberalisati@ahraarket opening, and thus the gradual recovetlyeof
Serbian economy. This trend has been the emergénice global financial and economic crisis.

As for the markets of Serbia, as a result of tharftial crisis in developed countries, there haslze

reduction in the inflow of funds from foreign intess through the reduction of loans that foreign
investors approve certain financial institutionsl @ompanies in Serbia and the reduction of foreign
direct investment in the Serbian economy. Reducish inflows further influenced the economic
slowdown, the deterioration of many companies dascale redundancies and falling living standards.

Domestic banks were affected by decreased demandrddit in the period of large layoffs and

bankruptcies of many companies, as well as thdlityabf a collection of already approved loans. In

the real economy, there was a sharp reduction imadd of the population, whose decline was felt
most industries, especially the construction inguand production of cars, while the food industry
has not suffered such huge losses.
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Table 1: Rating transition indicators Serbia
SERBIA 2004{ 2005| 2006| 2007| 2008| 2009| 2010| 2011| 2012| 2013| 2014
The privatisation of large enterprisgs 2.3 2.7 2.7 | 27| 27| 27 27 20 2§ 2[7
The privatisation of small enterprises 3\3 3.3 B7| 37| 37| 37| 37 371 37 3]

Enterprise restructuring 20 2B 213 213 23 233p23| 23| 23] 23
Price liberalisation 40 40 40 4p 40 40 4004.40] 40| 40
Trade and foreign exchange system 3.0 B.3 3.3 |3.37 [340| 40| 4.0/ 4.0 40 4.0
Competition 10/ 10 17 20 2p 20 2|3 23 23 233
Infrastructure 200 20 20 20 2B 23 23 27 2WNP | NP

Source; www.ebrd.com, European Bank for Reconstmuetind Development

European Bank for Reconstruction and Developmentitoxs the reform process over the transition
indicators in six dimensions of reform: privatizatj restructuring and management of enterprises,
price liberalization, trade system, competitionigobnd infrastructure. The highest rating for pess

in transition is 4.33, and the lowest 1. A valuelokpresents little or no change from a rigid iyt
planned economy, while 4.3 represents the standdrdsarket economies. It can be seen that the
biggest problems exist in the work of restructuramgd management of enterprises and competition
policy, where the score is now at a level of 2.Bjal is quite a low assessment of the reform.

Slow restructuring is present because the firstengfvprivatisation is excluded large public comggani
in the field of infrastructure and utility compagibecause until the adoption of the new Constitutio
of 2006 did not have clear ownership relations camyp However, it is obvious that the reformist
score privatisation of large enterprises is quibev.l In Serbia after more than a decade of
implementation of transitory changes is still aisbownership (Uvali, 2012).

Table 2: Number of enterprises by organisationatf@nd size of the entity

Number 94.362
Partnerships 1.479
Limited partnership 241

A limited liability company 87.76
Stock company 1.812
Socially owned enterprise 349
Public company 510
Cooperatives and cooperative union 1.799
A branch of a foreign legal entity 241
Other entities 171
Small businesses 90.597
Medium-sized enterprises 2.846
Large companies 919

Source; WWW.apr.rs

In Table 2, it can be concluded that the Repulfli§earbia has 349 operating social enterprises. Also
notice that 96% of companies are small busine®8sof medium-sized enterprises, while only 1%
are large business entities.

Regarding the management of enterprises, reformedgsdow because they are different processes
ownership restructuring and the existence of variflmums of ownership after 2001 further open the
issue of corporate governance. It was not clearritjets of various stakeholders - employees,
managers, state, foreign owners of the privatisgerprises.

According to the law on privatisation from 1991 1897, where the privatisation of enterprises
conducted mainly through insider model, in mostb&asr companies, the manager of the enterprise
was the owner of the company, so the problem gfarate enterprises did not exist. But now after a
decade, in Serbia, there is still a problem of ooafe governance, primarily due to the
underdevelopment of capital markets. Thereforeetli®ralso the absence of an external disciplinary
mechanism of control managers who would enabletgreaaanagement discipline, and therefore the
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effective functioning of the internal mechanisms disciplining managers. The presented examples
show that by 2006 the reform of economic competitess score was 1, indicating that Serbia does
not fulfil a condition of business competitiveneBainning since 2006, a slight increase since 2006
adopted important laws: the stock exchange, investifunds and taking companies. Also, in 2006 he
started working with the Commission for Protectioh Competition, while the new Law on
Competition was adopted in 2005. However, althowggbrm is 2.7.To score today could be attributed
to the slow growth of the private sector.

Serbia and Bosnia and Herzegovina have the lowestsof private sector in GDP stood at 60%.
Because in 1989 it amounted to 40% of GDP, an asaref only 20% that Serbia has made a little
more than 10 years has ranked in at least six deanh transition privatised. Such an increase was
recorded in the Czech Republic for the year, inofist for two, three in Hungary, Bulgaria and
Romania, four in Poland and Slovenia (U§all012).

In the area of infrastructure, reform assessmeriti&es also quite low. As already mentioned dethye
privatisation of large state-owned enterpriseshin énergy, railway, traffic affected the bad resfilt
this indicator. Since 2006 the situation has impobyositively privatisation of one mobile operator
which is considered one of the most significanestments in terms of value in the Republic Serbia.
Only in the area of price and trade liberalisatiSerbia has achieved significant results, becasse,
already pointed out cooperation with internatidnatitutions and openness of markets affected by th
reform of the high assessment of this indicator.

RESTRUCTURING OF SERBIAN ECONOMY THROUGH PRIVATIZAT |ION PROCESS

According to a report on the economic developméi®esbia, Serbian Chamber of Commerce, for the
privatisation of the remaining 708 commercial compa - 494 subjects of privatisation, with 214

subsidiaries. Most of them will be privatised byetBale of capital and assets, while strategic
partnership submitted by 23 companies. Bankruptoy, privatisation process will be completed in

188 enterprises in which there is no interest iwgisation. Although improved enforcement of

bankruptcy legislation, the problem is growing catijion and corporate governance. Also, for the
completion of structural reforms is very importgnivatisation of large public companies that are of
strategic interest for the country (such as enaajlyand air transport).

Table 3: The results of privatisation from 200213

The number of sold Number of employees in Revenues from
enterprises these companies privatisation

Tenderg Auctions| Capital| Tenderg Auctions| Capital | TendersAuctions| Capital
2002 11 151 48 11.719 10.7683 14.802 200.7 34.9 B3
2003 16 515 107| 13.966 42.776 20.183 594.7 177.3 .8 67
2004 6 183 45 9.411 17.60p 11.2p7 11}2 90}3 5p.2
2005 9 157 147 5.68§ 17.65p 34.182 67|2 1446  125.2
2006 14 155 102 11.34 16.596 15.981 624 97,2 70.1
2007 7 167 120 6.77 1450y 17.77 2713 178.8 162.1
2008 12 133 105 6.948 4.35¢6 14.6P3 33|65 98 on.7
2009 4 44 40 1.89 2.367 4.37)7 3.5 33.f 10.5
2010 2 18 13 178 603 1.14]1 0.5 6.6 116
2011 1 2 14 340 112 1.794 0.9 0.1 17,9
2012 0 2 10 0 231 1.474 0 2.2 13)3
2013 0 0 4 0 0 94 0 0 8.8
Total 82 1.527 755 67.8| 127.573 138.333001.9| 863.9 | 714.2

Source: Bulletin of Public Finance 6/2013, In: Kb, Sto&, | .: Corporate Restructuring, the Institute of
Economic Sciences, Belgrade, 2013, p.2

From the presented table it can be seen that theritgaof enterprises sold through tenders and
auctions was realised in 2003. The first "wave"pd¥atisation after the adoption of the new law

224



EMC 2017, 16-17th June 2017, Zrenjanin, Serbia

included the most attractive parts of the econonmgustry, tobacco, cement, beer, drugs. In order t
speed up the privatization process, the governine2003 and 2005 adopted several amendments to
simplify the process of auction and tender salesn ton the basis of amendments to the Law on
privatization, the state has conducted a conditiomate-off of debts with the non-privatized
companies in which it had accounts receivable, Wwhgsulted in a reduction in debt, and thus to
increase the attractiveness of these companiedlif{J®12). During 2005 and 2006 there was an
increase in the number of enterprises sold to teegss was halted by the outbreak of the global
economic crisis in the summer of 2008 that duri@g2the number of terminated contracts exceeded
the number of signed contracts. From the presetatelé it can be seen that after 2009 there was a
sharp drop in the number of enterprises sold thiadegders, auctions and capital markets. In 2012,
not one company has been sold through tender artibawvhile through the capital market sold four
companies. In 2013, 179 companies restructured.

CONCLUSION

On the basis of summarizing the research resutisbeaconcluded that Serbia, although it started
again the transition process after ten years wheyn émbarked on transition of the former socialist
countries, their experience in implementing thengiton was not enough not to repeat the same
mistakes, or that they are do not pay enough aten$erbia has had a worse starting position of
transition, and are, therefore, challenges thae tswod in front of her were much higher. For many
years in Serbia is guided by the policy of soft dpetdconstraints and selective in lending to certain
public enterprises which are often in a monopolgifian and that the state protected by non-tariff
barriers. Serbia still lacks an institutional framaek that would be the more competitive economy,
insufficient incentives for the establishment ofwngrivate enterprises, greater support for SMEd, an
strengthening the mechanisms of corporate goveeakso, it is necessary to abandon the policy of
soft loans to the budget of some state-owned emdegthat generate huge losses and at the same tim
start the process of their restructuring. Serl@@k4 adopted a new Law on Privatization and 201b an
a new Law on Investments which is actually expreésisg willingness to continue implementing
reforms. A new law on privatization in addition $ales of capital defines the strategic partnership
model to sell part of state capital company bydiaers they would all together should not affeet th
completion of the privatization process.
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ABSTRACT

Since The Earth Summit, held in 1992, and conseqgDeglaration on Environment and Development, the
notion of sustainable development has become ddotenvironmental policy in majority of countridargely
affecting all aspects of economy and everyday Tifee third principle of the aforementioned Decliemai{1992)
cites: ‘The right to development must be fulfiled as to equitably meet developmental and enviratethe
needs of present and future generations.” Howevieite the developed countries have the sufficieamndard to
focus on the ecological impact of their industhg developing ones are still trying to mitigate greblem of
unemployment and low standard of living, theref@mmarily focusing on the economic aspect in their
development. One of the countries in question iss,oand in this light, this paper reflects on theategic
documents introduced and practices in the areanefgy production, and observes the state of waste
management and food production implemented in Sembith the aim to establish to what extent Serbian
economy has developed in these aspects, regangstajrsability.

Key words: sustainable development, energy production, acgand production, waste management, Serbia.

INTRODUCTION

Having been a central notion in management angelioy for almost three decades now, sustainable
development should be a guide for all economiovaiets, introducing three equally important factors
economic development, technological development acalogy. A significant shift towards this
triangular set of imperatives has been noticeablineé developed countries for decades now. On the
other hand, the developing economies still do meElthe sufficient standard so as to be able tasfoc
on the ecological and sometimes even technologispkct of the three, having the problems of
unemployment, pension fund, low quality of livingdasuch to solve.

Therefore, the focus in these countries, includirggone we live in, is still primarily on the ecanic
factor, partially or completely neglecting the atleo. The practice in industry sectors like energy
and food production on one and waste managemethemwther hand, is far from what has been
established as the guidelines in the late 1980th@fprevious century and intensively practiced
throughout the developed world. Nevertheless, thgnty of ecological consequences reflect to the
entire world. This has led to the state where atijpie occurs: is it too late?

THEORY

The humanity has come to the point of uncertaifiguad how much of the non-renewable energy
supplies there are left and how big the ecologioglact of the solely profit-oriented development is
There are evidence of air and water pollution,desgale patches made of plastic waste covering the
oceans’ surface, irreversible loss of natural lbitand wildlife, damage to public health and
ultimately global warming, all having impact on tlgdobal level. Thus, a shift towards using
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renewable energy sources throughout the world genir including the prior consideration of the
environmental impacts of such a shift in order kethis strive worthwhile.

In 2012, The European Commission introduced a hnechamed ‘Energy roadmap 2050’, with the
goal to cut greenhouse gas emissions significgapyto 95%) by the year in the title. This effodsh
several challenges, including the growing popufgtideveloping industrialization and therefore an
imminently higher demand for energy sources. Th& fthallenge is that two thirds of the sources
need to be renewable and electricity productioitsientirety needs to be emission-free. It is cthat
the current energy systems, even the ones in tredapeed countries, are not ready for such challenge
yet and therefore need to be changed. Althoughlgmublike jobs, pensions and public deficits seem
more important than future energy needs at the mgnmevesting in better energy framework should
solve these and other problems in the long-run.

As of Serbia, although there are sufficient resesirfor domestic energy production, our country is
still dependent in this area. The trend of impagrtamergy is relatively stable, according to theadat
Republic of Serbia Ministry of Energy, and amoutdsabout 30%, whereas 70% of the energy is
produced within the country. One characteristi¢tiga(and problem) here is a high proportion ofl coa
— mainly domestic low-heat lignite use, which oe thng run has negative ecological effects. The
novelty in consumption should be the biofuel, cotiye used to only about 30% of the available
resources. Next to it, Serbian economy currentgsubout 50% of the available hydropower and only
a fraction of available geothermal and wind energy.

However, low energy efficiency in households andusiry, including low capacity usage and
obsolete technologies, results in energetic intgrf®tal primary energy consumption per GDP unit)
being almost twice the size of the EU average. é&Sipgmary gas consumption per capita in our
country amounts to only about 34% of EU average,gbctor has a great potential for development.
Finally, as with the rest of the world, our counstyould significantly shift towards greener economy
This includes improved energy industry, greeneicafiure and more diversified waste management.
Certain movements towards this have been undertakehey are still in their initial phase.

METHODS
Research Problem and Subject

The problem of this research is observation ofdimeent situation of Serbian legal framework and
incentives for implementation of sustainable depelent goals in the country. Positive strategic and
legal documents, as well as undertaken measurdakane into account. The subject of this reseasch i
comparison of Serbian progress in this way withEheopean one; the aim is to establish the strategy
which our country should follow in order to achielhigher standard of living and preserve natural
resources for the future generations.

Research Objective

The scientific objective of researching the leviehaplementation of sustainable development gaals i
Serbia is to recognize the potentially best prastifor our country’s further development in theaare
whereas the social objective of the research otot to ways in which better living conditions #ha

be obtained.

Research Organisation
This paper uses the analytical method, overviewaimg) analyzing the research findings in the field of
sustainable development in Serbia and EU. Moreopesitive legislature and other strategic

documents in the field of sustainable developmettbduced in Serbia in the recent years shall be
given and compared to the European strives inighe, fwith the aim to point to the potential metkod
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to be implemented with sustainable developmenhefa@conomy and higher standard of living for
Serbian citizens as the main goal.

FINDINGS
Renewable energy sources (RES) usage

According to Karakosta et al. (2012), the majodfyEU countries have renewable energy sources as
the major issue of concern, being a part of thenéaork of achieving the European environmental
targets climate change mitigation. This reflectdhase countries’ endorsing the initiatives to dost
RES implementation development and inclusion ofafeeementioned into the energy mix. However,
despite the high RES potential of the countries Herbia, only few sporadic efforts have been made
to examine the requirements for promoting RES imgletation in countries that lack specific RES
obligations, including Serbia.

Goludin et al. (2010) mark the use of RES as a etitiye and obligatory activity, and energy
potential of Serbia as still insufficiently expldrenoting that the only form of currently used RES
accurately measured and recorded in the energyndmisheet of Serbia is hydroelectricity. It is only
partially utilized, amounting to about 60% of itstential. When taking NRES (new renewable energy
sources) into account, their negligibility is sin@g. The implemented technology and equipment are
non-compliable with EU standards, having low religh production stability, energy efficiency and
maintenance as a result. The cause to this statefast low support and problems with regulations,
whereas the same situation is promoted in Europeantries by feed-in tariffs, tax exemptions, and
such, implemented solely or in combination intossdf programs, tax allowances, soft loans, and
similar.

Finally, an overview of the strategic documents pasitive legislature introduced in Serbia with the
focus on greater exploitation of renewable enemyses shall be presented, as the first step fb shi
towards sustainable development. The followindaseoved:

- In 2005, the Energy Sector Development StrategthefRepublic of Serbia was introduced,
emphasising the special advantages and requiren@@nithe Republic within organized
exploitation of renewable energy sources, througbedtralised production of electricity and
thermal energy. This is done by combustion of bigsnand collecting solar radiation.
(Government of the Republic of Serbia, Ministry Mlining and Energy. Energy Sector
Development Strategy of the Republic of Serbia @3 Official Gazette RS 44/2005)

- 2006 saw the adoption of the 6-year National Sgsafer Economic Development of Serbia,
prioritising selective usage of renewable energyrses in order to lower the energy import
rate, create business opportunities for domestastty and increase employment. Moreover,
one of the things in focus is alignment with EU qiiges and legislation in the field.
(Government of the Republic of Serbia, MinistryEfonomy, Republic Development Bureau.
The National Strategy for Economic Development eftta 2006—-2012)

- In 2008, the National Sustainable Development &gsabf the Republic of Serbia was adopted,
defining national priorities within the field of stainable development. It includes the
incentives for using RES in order to protect angrione environment, but in such a way so they
remain available to future generations. (Governmeithe Republic of Serbia. National
Sustainable Development Strategy of the RepublBarbia Official Gazette RS 57/2008)

- In 2009, the National Environmental Protection Paog was adopted, recognising the shift
from fossil fuels and other similar energy sourtmsards renewable ones, in order to protect
the environment. (Government of the Republic of ber The National Environmental
Protection Programme, Belgrade; 2009)
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State of Agriculture

Having fairly low conditions and incentives in theld of agriculture, our country currently facdeet
situation in which, instead of growing domestic ardanic food on vast fields it has as a natural
wealth, it promotes import of food from faraway otiies. Therefore, even being fairly behind the
world technologically and conceptually, our countrggs the advantage in its relatively preserved
natural resources. While other countries fight padidn of genetically modified organisms today,
production of organic food gains its significanpeoviding our country with a way to recover its
economy. However, in order to make this viablés necessary to address certain issues first.daror
to be able to compete with the subsidized Europaamer, Serbian farmer needs to be provided with
adequate conditions and support.

A shift towards multifunctional agriculture, as argdigm in which the outputs of such an activity is
not only produced food, but also non-market fumtie- development of rural areas followed by the
increase of life standard for the inhabitants @sth as well as the environmental protection. i th
way, currently very unpopular and diminishing fi@ltleconomy will regain its strength and fulfil its
potential. Increasing the desirability of rurala@séds a national goal in almost every country dinlde
fact that our country has a significant naturaleptial is added into the equation, this should bet
neglected. Finally, since mankind is in the mos¢ati contact with the nature through agriculturés i
clear that the negative externalities in the fofmvater, soil and air pollution, as well as biodsigy
loss should be minimised.

Nevertheless, the main problem of such a form dtaljure is the low support by greater authorities
such as World trade organisation, which do not@gpgrants for agriculture with this rationale.

Waste Management in Serbia

One of the not very proud images of our countheslandfills. Today, Serbia has over 3700 of these
the very small number of which (less than 200)thecregistered and officially approved. The rdst o
them, having appeared without any plan and appraral most frequently found in the immediate
proximity of settlements and roads. Apart from #s¢hetic, landfills (both the legal and illegal she
are a great ecological problem due to their inerisor relatively shallow cover layer. Finally, thast
majority of waste materials, which could be use@ assource — either a recyclable or energetic one,
still get irreversibly disposed on already satuwtdssdfills in our country.

The rate of urbanisation of Serbian cities was ssiwely fast in the past century and thereforeagert
infrastructure, such as the solid waste manageorextcould not follow this trend. Therefore, a &rg
amount of waste generated as a consequence of ethdifigstyle could not (and still cannot) be
managed properly. Thus, the largest proportiort & still only disposed to landfills, without bejin
properly classified. The result is not only visyallinpleasant, but potentially carries disease,
greenhouse gases, wildfire and such. Only a smatber of landfills have a form of waste processing
and the overall structure on the majority of themfia very low condition.

DISCUSSION

The currently present declarative level of progratssur country is a good beginning point, which
needs to be used more extensively at all levelsaaeds of economic activities. The purpose should
not be per se, but with the main aim to establislasis for future sustainable development. Although
problems like employment rate, unbalanced ratiavben retired and working people and such seem
as higher priority at the moment, investing intstainable development schemes shall have positive
results in these areas on the long run.

The notion of multifunctional agriculture is clogeklated to the organic production, which showgd b
used as a tool for gaining competitive advantager &MO produced in developed countries with
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poorer natural resources. Although being technolily and conceptually late behind the developed
countries, Serbia still has relatively preservetlira resources in both plain and mountain region.
more intensive use of these, using the principfesrganic farming, could significantly help recover
and develop national economy on the long run. Alydaaving the channels which are already opened
towards international market, it can be said that$erbian agriculture is at an unjustifiably l@wvél.
Combining the organic farming with multifunctioredriculture should help increase the life standard
and desirability of rural areas, which is a natlayeal in almost every country, having large impaat

all areas of economy and life.

Finally, the state of waste management as presentélte previous section, being similar to one
existing four decades before in developed countsiegws a large area of potential improvement. The
problem of solid and liquid waste management has assible solutions, which should ideally be
used in combination — recycling and waste-to-en@mpgess. The former can be done on at least 70%
of waste materials, saving energy, production tirae, material and other resources. The current leve
in Serbia is about 6% of total waste recycling. Tdteer, being present only in traits, has an imseen
potential for solving multiple problems, includimgir country’s energy dependency on import from
foreign countries. Both processes, if planned amplémented in a proper way, result in preserving
and improving the environment. In addition to theseefits, the processes form the newest industry
sectors, opening new workplaces.

CONCLUSIONS AND IMPLICATIONS

As presented, the current state of practice ini&erconomy is worrying, but carries large potéitia
adequate measures are undertaken. Although numéndicators are at a very low level, good
business practice from developed countries coutdesas a guideline for large-scale improvements
which could solve numerous problems of Serbian esgynon long term.

Since requiring building the infrastructure and riag certain bad habits, the shift towards
renewable energy sources, better waste managemaht oaganic farming combined with

multifunctional agriculture shall take certain timiéherefore, it needs to be strategically planned a

implemented. Investing in better energy framewogkeener agriculture and smarter waste
management should all solve numerous economicgmabin the long-run.
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ABSTRACT

Respecting the concept that one can only managé eemabe measured, there has been a strong tendency
recent decades to improve the measurement systendén to improve the control system as an intepaal of

the corporate governance process. It is also thie reason that the problem of performance measurenfea
company has become extremely current and the fubjemumerous studies, articles and research inasie
decade. Similarly, the paper outlines the mainufesst of the so-called traditional concept of firiahcatios of
liquidity and solvency of a company. However, thentemporary crisis atmosphere in which the domestic
companies operate today imposes the need to usedtiel parameters by which the management of a aoynp
can realistically observe the processes and demots in business activities of the company. The @i this
paper is to highlight the need to use adequate unesi®f liquidity and solvency of corporate govertain the
crisis atmosphere.

Key words: liquidity, solvency, financial ratios, cash flow.

INTRODUCTION

Bearing in mind all the negative aspects of thdal@conomic and financial crisis that has also had
impact on our domestic economy, it is an indispletefiact that any discussion of any problems
concerning the economy of companies has speciarianpce and currency. In this context, liquidity
deserves special attention. Namely, most compawoigsy find themselves in difficulties that are
primarily reflected in the following: difficulty mataining continuous production process, problems i
the marketing of products and services, lack operdulfillment of liabilities to business partners
creditors, government (budget), salaries for wazkeis well as indebtedness of a large number of
companies with the presence of a constant risktaf bankruptcy. Generally, one could say thahan t
current difficult economic conditions, our domestiampanies operate under the constant threat of
illiquidity and insolvency.

The state of the economic environment in which @ampanies operate is further complicated by the
determining factors that arise from the incomplessnof the economic system and the inadequate
ownership transformation that was not aligned waiththe standards of the market economy. As a
result, we have a constant presence of severdfisant problems, such as: (a) unprofitable busines
operations with reinvestment losses in a large rsmb companies, (b) low utilization of production
capacities and high operating costs with reducésk saf products and services, (c) insolvency and
chronic shortage of working capital.
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The abovementioned facts are nowadays more okiessn, and they need not be further addressed
here. However, if one takes into account the orgypitocess of transition of our economic system and
in the light of the observations of its main act¢cempanies), a qualitatively different sense of
understanding of the "standard" market economyimefar is necessary. In other words, it means the
necessity of knowing and understanding not only shecalled "traditional thinking" of enterprise
economy, but also the recent "financial thinkindiiet is becoming increasingly important in modern
enterprise management. Generally speaking, it@sntiatual permeation of opinions based on the
contents of the “economic company theory” and ‘ficial company theory”, and the common focus
of both of these is based on the three basic ptegiFirst, the principle of profit (revenue) as the
predominant motive that determines the behavighefcompany, with clear delineation of risk (loss)
of benefit (profit). Secondthe principle of equity and risk management basedt, instead of result
managementThird, the principle of continuous maintenance of lidyidand strengthening of a
company's financial power.

Similarly to the abovementioned, it seems quitéifjed to direct further discussion towards attesnpt
to define adequate models and criteria (indicatioysivhich the actual processes and developments in
business activities of enterprises can be expreasddrealized (examined and evaluated). In this
regard, and observing the methodological framevemtk objectives of this study, we believe that the
most appropriate approach is if the liquidity coexlis shown from the following aspects: (1)
understanding, expressing and measuring liquiditg, (2) obtaining knowledge of the importance and
needs of the cash flows analysis from the aspembmpany liquidity management in modern business
conditions.

UNDERSTANDING AND EXPRESSING LIQUIDITY

It is generally regarded that liquidity should bedarstood as a company's ability to duly settle its
liabilities to creditors. In other words, liquidiig the ability of the company to settle its outsliag
financial liabilities, while maintaining the necasg scope and structure of resources and the
preservation of an adequate credit standing. k& tkage liquidity includes three basic elements: (1
due liabilities, (2) time frames, and (3) the meahpayment. To achieve and maintain the liquidity,
these elements must be aligned in time and valbis. Means that the amount of available funds must
be equal to the amount of due liabilities at tineetiof maturity. Accordingly, in order to maintaimet
continuity of liquidity, an alignment of time an@lue of due obligations, terms and means of payment
is required.

When it comes to liquidity ratios, it should be emtthat they measure the ability of companies in
terms of the possibility of settling due short-teliabilities. These indicators are constructed has t
ratio between cash and other current assets amdteho (current) liabilities. In addition, liquiglssets
involve current assets or more precisely curresetgswithout inventory. Therefore, the basis of the
approach to recognition, measurement and analykitigoidity must contain the criterion of
unconditional settlement (payment) of short-terabilities if the short-term financial balance oéth
company is to be maintained. In addition, the dgbuaduction of appropriate parameters (indicators)
starts from the following general relationship:ulid assets to due short-term liabilities (financing
sources). As a minimum for monitoring the purchggower of a company's business operations, i.e.
its liquidity, the following liquidity ratios areammonly used:

- Current liquidity ratio

- Overall liquidity ratio

- Rigorous liquidity ratio

Future liquidity ratio

1. Current liquidity ratio (CLR)refers to liquidity of a company if the liquidifg provided on the
observed day. Therefore, the current liquidity skamly the current ability to pay company's due
liabilities. The current liquidity ratio is calcu&d in accordance with accounting and not balaheets
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data, because securities in the balance are ne¢mesl either per day of cashing or per day of due
liabilities. Current liquidity ratio is calculatda/ using the following form:

CLR= Current. agsgts
Current liabilities

Current liquidity ratio can be greater, equal asléhan 1. If the calculated ratio is 1 or grettan 1,
then the company can settle amounts of due lisilto the creditors with the available financial
resourcesHowever, if the ratio is less than 1, then the canypis not able to pay its due liabilities
with the amount of available funds. Generally, ¢hisrno standard to which the current liquidityaat
can be compared, but it is commonly consideredithatlue must be at least 1.

2. Overall or current liquidity ratio (OLRiIndicates the coverage of short-term borrowedtabpiith
total current assets, i.e. it shows how many dimdrsurrent assets cover one dinar of short-term
liabilities, which are taken as the first indicatofr security protecting the interests of short-term
creditors of the company. Overall or current ligyidatio is calculated based on the data from the
balance sheet and by using the form:

OLR= Total current assets
Total short— term liabilities

Overall liquidity ratio of a company should be imtested with extreme caution, especially because of
the unidentified structure of its numerator and ateimator. However, regardless of the limiting
factors in its interpretation, it is hecessary ¢inp out the following: (a) if the overall liquiditratio is
less than 1, it shows an unsatisfactory liquidita@ompany, (b) if the overall liquidity ratio équal

to 1, it indicates the lower limit of liquidity, dn(c) if the overall liquidity coefficient is equtd 2, this
shows the standard relationship when a companypeaonsidered liquid.

3. Reduced or rigorous liquidity ratio (R)LRs derived from the ratio of current assets minus
inventories and short-term liabilities. The ligwydratio is often called the stock market liquidigtio,

and also the "acid" test of a company's liquiditythis regard, we can say that rigorous liquidétio
shows how many dinars of funds cover each dinashafrt-term liabilities. It is a stricter (more
rigorous) measure of liquidity compared to the pas indicator because it eliminates inventory from
current assets when measuring liquidity, since they considered long-term bound assets. The
reduced or rigorous liquidity ratio is calculatedusing the form:

Liquid assets( Current assets  Inventory
Short- term liabilities

RLR=

Normal liquidity assumes that this ratio is 1.tlis greater than 1, then it means that the company
too liquid. Conversely, if the ratio declines beldwit means that the short-term liabilities exceed
short-term receivables, placement, cash and castadents, which certainly warns of insolvency.

4. Future or prospective liquidity rati(FLR) refers to the ability of companies to pay liakekt that
will mature for payment in a given time intervaldein a month, in the next three months, etc.).
Future liquidity ratio is calculated by using thoerh:

FLR = Monea on the day of liquidity measurement Receivables aadriesto be cashed
Due liabilitieson the day of measurement Ligkes which mature during the observed peri

Future liquidity ratio should be equal to or gredkan 1. Only then will the company be able tdlset
its outstanding liabilities to creditors with aaile cash resources during the observed periodkeJnl
current liquidity ratio that represents the stati@asurement of liquidity, future liquidity ratio
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represents dynamic measurement of liquidity. Initaalg it is necessary that this ratio is always
greater than 1, because only then the companyeaenain that the liquidity will be maintained ove
a certain period.

BALANCE OF CASH FLOWS AND KAY INDICATORS OF LIQUIDI TY

Most financial indicators (numbers ratio) are useduantify the positions of balance sheet statémen
and income statement. In addition, analyzing data fthe balance of monetary flows (i.e. the balance
of cash flows), which comprises the third segmédritnancial reporting, is far less pronounced, sinc
the balance of cash flows, balance sheet stateamhtincome statement comprise an inseparable
whole. However, given the importance of cash mamege for the overall operations of the company,
it is highly recommended that the company thoroygimalyzes the data from the realized cash flows,
primarily in order to formulate the basis for plamgand control of cash flows. This is particularly
important in the so-called crisis business cond#ior under general insolvency of companies when it
is extremely important to take account of incomé expenditure, on the one hand, and cash flows, on
the other handTherefore, in modern business operations of conggatiie importance of financial
indicators based on cash flows is being increagiegiphasized.

Previous considerations of liquidity measuremergsenwbased on the scope of monetary assets which
are used for settlement outstanding short-termililials at a given time. Therefore, a certain stati
quality of liquidity indicators, as we have previby discussed, is dominant. However, a newer
approach to liquidity management of companies gaysnore attention to the dynamic relations of
possibilities of cash inflows and outflows of thdaads in relation to the payment of due short-term
liabilities. Generally, it is about the affirmatioof the extremely "financial thinking" in terms of
receipts and payments, which is focused on the mwedion of the following: (a) wherefrom payments
converge, and (b) whereto they flow. Thereforethis context, liquidity is expressed not only ir th
given time but also in a time interval, aimed atfitture realization. Dynamic liquidity shows infle
and outflows of money in a particular accountingigek In addition, information on the dynamic
liquidity is obtained primarily based on data frtime cash flow statement.

It is believed that the primary objective of theabmsis of cash flow statement is to provide
information on the inflow and outflow of cash frooperating activities of the company, while the
secondary objective is to provide access to investnand financial activities of the company. In
addition, it is essential that the net cash floenfroperating activities is positive, because iatae an
important prerequisite for investment and financifere is a consensus that the analysis of cash
flows should ensure the followingrst, analyzing the company's ability to generate casbsecond

the assessment of its liquidity and solvency. Siril the analysis of cash flows is also called
solvency assessment. This means that the assessimeaolvency is a significant segment of the
analysis of cash flows and consists of the anabyfskey positions of the balance of cash flowstezla

to operating, investing and financial activitiestloé company. In doing so, the subject of analyais

be not only the statement containing cash flowghie past period, but also planned cash flow
statements. When it comes to planning the cashdtatement, its main purpose is reflected in tioe fa
that it contributes to establishing and maintairepgimal liquidity zone, which is one of the key tasks
of financial management of cash. The most imporfianaincial indicators of company performance
based on cash flows are the indicators of liquidityl solvency of the company. Among them, we
wish to emphasize the following:

- Current cash debt coverage ratio

- Total cash debt coverage ratio

- Cash interest coverage ratio

- Cash dividend coverage ratio

1. Current cash debt coverage ratio (CCDGR$ a newer concept of testing the company's diidyi
created in the context of the fact that in a sedrofual bills of the company there is also a césh f
statement. The numerator of this indicator of tbengany's liquidity is the net cash flow generated
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from operating activities, i.e. the net cash inflashich is generated from operating activities af th
company after the necessary investment into cuassdts and settlement of business liabilitiesnduri
the accounting period. This data is taken direfitiyn the cash flow statement and represents the
difference between cash inflows and cash outfloased on operating activities. The denominator of
this ratio is current liabilities (taken from thaldnce sheet of the previous and current reporting
period) and the average current liabilities, siitcs the case of the reporting period of one year.
Similarly to the above, the current cash debt cayerratio is determined by using the following
formula:

Net cash provided by operating activiti
Average current liabilities

CCDCR=

The quotient of the above formula shows the comgaatyility to pay current liabilities, i.e. how ntuc
cash generated by operatiagtivities covers each monetary unit of current liabilitifsthe ratio is
greater, it is less likely that the company willvBaproblems with liquidity. The experience of
contemporary economic practice shows that if tlsoris 40 percent or over, the company is
considered liquid.

2. Total cash debt coverage ratio (TCDCR)a very important indicator of the company'sveaty,

i.e. the ability of companies to service their liigiles from cash provided by operating activitigfsthe
company, while they do not have to liquidate assstsl in business operations. The numerator of this
ratio represents net cash generated from operaatiyities, while in the denominator is total
liabilities (including long-term reserves) determihfrom the balance sheet of the given accounting
period. Total cash debt coverage ratio is deterthineusing the following formula:

Net cash flow from operating activitie
Total liabilities

TCDCR=

The quotient of the above formula indicates a fpagod that is required to settle the total lidkah of

a company, under the assumption that the whole fbastfrom operating activities is directed at the
settlement of debt. The lower the ratio, the higherprobability that the company will have finaaici
problems in the future. The experience of conteryoeconomic practice shows that if this ratio is
20 percent or more, it is considered that the camgan finance its total liabilities with cash piced

by operating activities.

3. Cash interest coverage ratio (CICRis another important indicator of liquidity dfeé company in
terms of its ability to service its liabilities. feneral, this indicator is used to determine thittya of
companies to make interest payments on their tight and shows the number of times the cash
outflows for interest payments were covered by ¢sts from operating activities. The numerator of
this ratio represents net cash inflow from operpatintivities plus paid interests and paid taxeghén
denominator there are paid interests on long-temch short-term liabilities. Similarly to the above,
cash interest coverage ratio is determined by usiadollowing formula:

Net cash flow from operating activities  Paidtémests+ Paid taxe
Paid interests

CICR=

There is no general criterion in terms of the amafnthe cash interest coverage ratio, but this is
largely a matter of subjective estimates of analystthe company. However, it is believed that this
ratio should always be greater than 1. This meaatsit it is less than 1, an immediate risk of iitigb

to pay overdue interest will arise, which will caube need to obtain money to service these liessili
from external sources of financing.
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4. Cash dividend coverage ratio (CDCR) also one of the important indicators of liqtydof
enterprises in terms of its ability to pay dividendror this reason, shareholders are particularly
interested in this financial indicator, since tlag reluctant to invest money into a company tloasd
not have sufficient cash provided from operatingvdes, in order to pay dividends. The numerator
of this indicator consists of net cash flow fromeagting activities, while the denominator includes
paid dividends. Similarly, the cash dividend cogeraatio is determined by using the following
formula:

Net cash flow from operating activitie
Paid dividends

CDCR=

As with the previous indicator (cash interest cager ratio) this ratio must always be above 1.
However, if the quotient from above formula is Iésan 1, then the company will undoubtedly have
to be subsequently debited so that it could skdtdities towards shareholders from dividends.

CONSLUSION

The fact is that business conditions in the econornisis impose an obligation for companies to
increasingly take care of their liquidity or alyjlito timely settle their payment liabilities. Inditon,
this ability cannot be measured by the amount néi$uthat the company has at its disposal, butit ca
only be done through the ratio of available furmsiwe liabilities, in every moment of their matwyrit
This requires that the company's management iseaataall times of the needs of the company for
cash, the amount of cash and a place where it datdd. Therefore, a company's monetary
management today is not only a necessity but apsotacularly complex task for financial managers.

The state and dynamics of the liquidity of comparaes best monitored through financial indicators,
i.e. liquidity ratios. In addition, the managemaftliquidity in today's crisis conditions of doing
business, necessarily imposes the need for treenfioiy): first, the acceptance of indicators (criteria) of
liquidity which can be used to meet the real pakséds for maintaining the liquidity of the compgn
second the focus of analysis of enterprise liquidity dme dynamic (contemporary) aspect, by
necessarily observing the static (traditional) apph to analysis; anithird, contemporary (broader)
perception of liquidity, primarily as a function ok management of enterprise over indebtedness in
terms of the chronic lack of working capital ané tthronic illiquidity that is present in the domest
economy.

REFERENCES

Jovanowt, P. (2006)Upravljanje investicijamaFakultet organizacionih nauka, Beograd.

Marglin, S.A. (1997)Investment CriteriaGeorge Allen and Unwin LTD, London.

Masi, B. (2009). Strategijski menadzmeriniverzitet Singidunum, Beograd.

Pearce, D.W. (1983 ost-Benefit Analysisvlacmillan Education, London.

Petrové, E., Deri¢-Mihajlov, K. (2007). Poslovne finansije - dugotai aspekt finansijskihulaganja,
Ekonomski fakultet, NiS.

Stiglitz, J. E. (2004)Ekonomija javnog sektorgprevod sa engleskog), Ekonomski fakultet, Bedgra

Vuji¢i¢, D., Nerand4, B., Perow, V. (2008).Priruc¢nik za investicijeStylos, Novi Sad.

236



VII International Symposium Engineering Managementand Competitiveness 2017 (EMC 2017)
16-17th June 2017, Zrenjanin, Serbia

COST-BENEFIT ANALYSIS IN INVESTMENT MANAGEMENT

UDC: 330.322:005

Marko Ivanis*
University Business Academy in Novi Sad Facultfgobnomics and Engineering Management
Novi Sad, Republic of Serbia
E-mail: drmivanis@gmail.com
Lazar Ozegovi
University Business Academy in Novi Sad Facultffobnomics and Engineering Management
Novi Sad, Republic of Serbia
Milan Mihajlovi ¢
Modern Business School, Belgrade, Republic of Serbi

ABSTRACT

In order to estimate realistically the investmembogess and assess the justification of realizabbran
investment project, it is necessary to establish amalyze the total effect brought by the realaraif certain
investments. The effects of an investment project be assessed and analyzed both from the aspect of
company and from the aspect of a wider social $pciBompanies as investors are most often intedestéy in
direct economic effects of an investment which banmeasured with sufficient exactness and expreissed
quantitative terms, whereas they are usually ntarésted in indirect economic effects which aredbaro
measure and express quantitatively. However, itilshbe borne in mind that some investments are thah
they must be considered and assessed, first dfaih, a broader aspect (e.g. in transportationesysenergetics
and alike). In that context, cost-benefit analysissents the method used at making investmentidesighich
influence the development of broader social societertain region, economy, society as a whole. dihe of
this supplement is to point to the basic elemehtsoset-benefit methodology for the assessment wéstment
projects.

Key words: cost-benefit analysis, investments, cost, benéfitestment criteria.

INTRODUCTION

The investment process is characterized by singlauwdtiple investments which are made in the prgsen
but whose effects are expected in the future. dleioto realistically observe and assess the joatifin for

the realization of an investment project, it is essary to identify and analyze the total effect the
realization of certain investments can have. Corngsaas investors, for the most part, are interesdgin
direct economic effects of investments that carad®urately measured and quantitatively expressad. O
the other hand, companies are not particularlyrésted in indirect, non-economic effects of invesita
which are very difficult to accurately measure anpdntitatively express. However, when assessing the
justification of an investment project realizatidhe effects that the project has on other compgamighe
wider society should always be borne in mind. is tontext, cost-benefit analysis (CBA), i.e. tleméfit-
cost analysis, represents a technique which detesnanalyzes and compares total costs and befnefits

a specific investment.

In cost-benefit analysis, the costs and resultarofinvestment project are not predetermined, bt th
selection of projects is compared to the predetezthivalues of costs and results. In addition, tie
possibility that all alternatives for reaching ofdavelopment goal are to be rejected as unsatsfact
Namely, cost-benefit analysis starts from the ithed the same effect may not be positive for theamany
and for society as a whole, which means that tlasgaf individual companies and society as a whudg
not always be perfectly aligned. An investment @cbjcan bring investors significant positive ecormrom
effects, but at the same time it can be detrimeatabciety as a whole (e.g. due to environmerdhlifion,
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etc.). Because of such potential differences it wéspect to the individual and the social objegj\cost-
benefit analysis insists on the social effectwgéstments, i.e. the perception and evaluatioheif effects
in terms of the society as a whole, and that isthk#éhe main feature of this method.

The basic concept of cost-benefit analysis haake into account and calculate or assess all doeiadfits
and costs of an investment project, and that basezbmparison (weight) of the total costs and beni$
viability is assessed. Thereby, only projects whitye total benefits outweigh the total costs may be
perceived as positive, meaning that they are aablpfor the implementation. Therefore, no matteiclv

of them is concerned, cost-benefit analysis requaking into account the total costs and totakbiemthat
the society can have from a particular investmeojept.

Cost-benefit analysis is carried out in a very clempnanner, through methods that include identiiica

of a large number of assumptions with regard toetkectness of the scale and evaluation of the henef
and costs, a time frame, the method for measuriagsa on. However, it should be noted that thelt®su
obtained depend on the type of cost-benefit armlyie exceptional complexity of the problem ofteos
benefit analysis, as well as its adequate impleatiomt in practice, requires knowledge of several
important issues that we will discuss briefly belmamely:

- Determination of costs and benefits of an investmpeoiect;

Evaluation of costs and benefits of an investmeoijept;

Basic execution phases of cost-benefit analysis;

The criteria used in cost-benefit analysis.

DETERMINATION OF COSTS AND BENEFITS

Cost-benefit analysis is based on the conceptstiaild be taken into account to determine, quaivetds
assess and financially express all the costs andfite that an investment project brings to the l&ho
society. Similarly, the identification and measuesmof social costs and benefits is of great ingraré in
the application of cost-benefit analysis, but beeaof the many peculiarities and difficulties, is@a
represents the biggest problem in the whole praeediiusing this method in the evaluation of inaest
projects. Cost-benefit analysis is used in the aled economic analysis of projects, and it defities
contribution to total social objectives, as opposethe so-called financial analysis which detemsitheir
effects from the point of view of a private invasto

The application of cost-benefit analysis is esgici@commended by the World Bank. In this regatd,
suggests that, when determining costs and berfefitthe society as a whole (economic analysis) we
should start from the effects which a specific gcpjprovides for the investor (financial analysa)d that
through the inclusion or exclusion of certain grewp costs and benefits total results in termsofedy as

a whole are reached. In this regard, there are:

a) Transfer payments refer to payments that do not involve the acusa of resources, but make them.
These are repayments and interests on domestis, [tafes, subsidies, grants and premiums. Since the
payments do not represent actual spending of reesufrom the standpoint of society as a wholey the
should be excluded from the analysis. This is beedtansfer payments do not represent an econasic ¢
but only a financial transaction.

b) Unforeseen costs refer to costs which may appear during the imeletation of a project. In this
regard, it is necessary to pre-determine the way thill be treated in the evaluation of the invesbin
project. In addition, any unforeseen costs, whighexcluded from the basic data, should be examimed
the context of risk analysis and sensitivity anialys

c) Previous costs refer to all costs incurred before the projectleation, and thus cannot be avoided.
They should be excluded from the total cost wheridiiegg whether or not to continue with the project
since they can no longer be avoided.

d) External effects refer to actions which are beyond the scopé®project. They should be included in
the economic analysis, although they are sometirags difficult to identify and even harder to megesu
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However, regardless of whether they are quantdiaii not, they should be taken into account and a
qualitative analysis should be made.

e) Multiplier effects -are typical of the economy suffering from excespacity and in which the
investment can lead to revenue growth, becauserdhéization of investments causes additional
consumption and reduces excess capacity. Howehsristnot typical for developing countries sinbeyt
often do not have excess capacity. Multiplier dfexhould be included in the analysis, althougly tre
difficult to assess.

f) International effects refer to the results of projects beyond the by f the observed country and are
treated as international. For example, if the im@atation of an investment project in one country
adversely affects the environment of another cguipimllution of the river), then it makes the intational
effects. They should be included in the analysiséstain projects, but they are difficult to asses

EVALUATION OF COSTS AND BENEFITS

After determining all social costs and benefitsaof investment project, they need to be evaluated an
expressed in the monetary form. In this regardjitalsle price system that allows translating aetgrof
effects in monetary terms is utilized. In ordemeasure social effects effectuated by projects;toersefit
analysis uses corrected market prices, which arellyscalled shadow prices. They are usually
significantly different from market prices, whicheaused in the financial evaluation of the progeat are
not able to express all of their social effects] #rerefore are not suitable for use in cost-bémefalysis.
Market prices are a valid indicator of valorizatioh results only in conditions of perfect markat. |
imperfect market conditions, market prices do mespnt a reliable measurement of the effects gépi®

on development goals, and should be corrected epldaed with shadow prices. In the above context,
transfer prices represent a way of correcting distts and anomalies that exist in market prices tiu
imperfect markets, poor economic policy of the doyrihe existence of monopolies or other reasons.

Generally, shadow prices represent a principledragmh to measuring and evaluating the effects of
projects, while the exact way of their calculatimay be different and quite complex. The basic goest
that should be resolved in determining shadow prisevhether there are the so-called tradable (@tgaok
non-tradable (non-market) goods, but it dependmanily on whether these goods, merchandise or
services, can be exported or imported. Tradablek@tiagoods are those that can realistically beoirtgal

or exported, a non-tradable (non-market) are thedmse domestic production costs (including
transportation costs) are too high to enable coithmeexports, or too low to enable competitive oris.

In other words, it is a price that is higher th&B-price for exports and lower than CIF price fopbrts.

There are two basic methods for determining shagidees: (1) the Little Mirrlees method (LM method)
and (2) the UNIDO method. They differ primarily acding to the adopted system of prices and chdice o
accounting units of measure. While the LM methauditstfrom the assumption that the world price (foi
export, FOB for import) is a very good approximatiof shadow prices, the UNIDO method determines
them based on the characteristics of domestic deraad willingness of users to pay for a productor
service. The LM method is based on world priceshasbasis for determining shadow prices, while the
UNIDO method starts from domestic prices as thesbis determining shadow prices. However, for
methodological reasons and the character of thi&,wee will not go into a more detailed explanatiain
these methods.

PHASES OF THE PROCESS OF COST-BENEFIT ANALYSIS

Cost-benefit analysis is very complex and usualijteqan extensive process, with much evaluation,
calculation, forecasting and comparisons. Therefitre use of cost-benefit analysis in the assedsoien
investment projects requires observance of cepaitedures based on several basic phases or steps.
Generally, it is very similar to the general proges of investment decision making between several
alternatives, and is realized in the following phases:

- Definition of projects for analysis;
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- Definition of the time period for which the analys$ applicable;

- The determination of all the benefits and costsrdividual projects;

- The calculation of costs and benefits in the mawyetam for individual projects;
- Determination of analysis criteria,;

- Determination of the discount rate to be used;

- Calculation of the values of certain criteria fach project;

- Comparison of the criteria values for individuabjects with a certain measure;
- Determination of the additional criteria of the bysés;

- The final choice - making investment decisions.

In the first phasethe number and types of investment projects wiissdication should be examined are
identified. Those can be alternative solutions dfiregle project (A, B or C) or a number of diffeten
projects that achieve the same developmental ¢tmhever, cost-benefit analysis still insists on enor
potential projects and the selection of the bes&t and finds that it is necessary to start from\a&emi
development objective and identify projects, ileeraatives that allow the objective to be achieved

In the second phas¢he time period to which the analysis refersafired. Therefore, the time in which
certain costs and benefits are calculated shouldaken. With the analysis of a number of different
projects, the longest lifespan of one of themgagbk taken.

In the third phasecosts and benefits of each project are determiagdyell as their direct and indirect,
primary and secondary, and measurable and non-maddeieffects. This is a very important and very
complex task. Bearing in mind that the effectshef projects are very different, it is logical thia benefits
and costs vary.

In the fourth phasecosts and benefits are measured, and then eggdrésshe monetary form. This is a
very important and complex phase in which thererammerous problems. The outcome of cost-benefit
analysis depends on their solution. First of &le key problem is that prices will be used to redtie
effects expressed in the monetary form. In thisrégin spite of the various proposals and possés) it
seems that the most acceptable solution to usedosy prices.

It should be noted thaihe third and the fourtphaseconstitute the main part of cost-benefit analybiey
reflect its basic ideas and principles and it isessary for them to be very well done so that thelev
analysis could be valid. Due to the presence ofyn@oblems, these two stages are difficult and very
complex, but it is necessary to perform them inlibst way, because without them there is no propstr
benefit analysis.

In the fifth phasethe criteria to find the best cost-benefit analyasie determined. There are several of
those, such as: the present value of net bentiféssatio of benefits and costs, internal rateetfimn and
repayment period on investment. Whether all foieia will be used, or only one of them, dependshe
particular case or the specific project and thg epproach to cost-benefit analysis.

In the sixth phasehe value of the discount rate used in the transdtion of future values to the current
value is determined. This phase is very importgiven the large impact of the discount rate onvislee
of certain decision criteria, and thus the finadidien on the project.

In the seventh phasthe actual values of individual criteria for egmbject are calculated. Bearing in mind
the availability of mathematical apparatus and miatical expressions for the selected criteria thed
availability of all necessary input parametersgdan be concluded that the calculation of the vahfes
certain criteria in this phase of the analysis &thoot be a problem.

In the eighth phasegalculated values of criteria for individual prdigavith predetermined normative
values are compared, and a mutual comparisondscalsied out. The purpose of this phase of théysisa
is to find a project that has the highest valueestain criteria and determine whether their valmegt the
required normative sizes. This comparative analigsigsed to find projects which give the best rssul
according to the chosen criteria.
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In the ninth phasét is necessary to carry out further analysis i iestimated that the previous phase is not
sufficient to choose the best solution. In this gghét is necessary to do new calculations of exgstr
additional criteria, as well as make certain changethe new analysis. In this regard, it is nemgsi
perform the so-called sensitivity analysis if ic@nsidered that certain types of costs (benefits)exposed

to a higher degree of variation.

In the tenth phasewhich is the last phase of cost-benefit analyis,final selection of the best project is
carried out, i.e. an investment decision on thectigin of the best from the available ones is made.

THE CRITERIA USED IN COST-BENEFIT ANALYSIS CRITERIA

The basic principle of cost-benefit analysis of greject implies that a project meant for realizatis
justified only if the total benefits it brings ageeater than the expected costs. This principésis used in
defining appropriate criteria for assessing theieificy of investment projects, of course payirigration

to the other elements which are necessary to censidhese cases. When assessing investment tsrojec
by applying cost-benefit analysis, it is possildeuse a larger number of assessment criteria. ¢titeria
will be presented here, namely:

1. Criterion of the net present value of a benefit
2. Criterion of the internal rate of return,

3. Benefit-cost criterion

4, Criterion of the time of return on investment.

1. Criterion of the net present value of a bensfihe difference between the discounted totakbnand
total discounted costs in the realization of inwe=it projects. Accordingly, this criterion can bgressed
using the formula kK = Ks — Ts, where: K is the criterion of the net present value; iK the total
discounted benefits;sTis the total discounted costs.

The evaluation of investment projects, using thiedon, is done in a way that each of them withaue
greater than zero @ 0), is considered to be economically efficiend gastified on this basis for
implementation. In the selection among multiple ually exclusive projects, most suitable for
implementation is the one that has the largesttipesialue of the criterion of the net present eabf
benefit. As an indicator which operates with aboltalues, costs and benefits, this criterion ishmmore
suitable for the assessment of individual projemther than for selecting one among multiple itvest
alternatives. Namely, in the evaluation of the di&ifi of a project there are no major interferenicethe
decision because the decision-maker relies on diygoset present value of the benefit. Howevergwh
choosing between multiple projects, there are ofesedifferences and further factors of influence ar
taken into account, which in turn greatly hindérs application of this criterion.

2. Criterion of the internal rate of returrepresents the discount rate at which the sumestitbcounted
benefits is equal to the sum of discounted cosis,its net present value of the benefit is eqoaero.
Defining this criterion can be expressed by thiofeing form: K.s= Ks— Ts = 0.

Evaluation of investment projects using this craeris performed in a way that each project, inclhihe
size of the internal rate of return is higher thia@ interest rate on the capital market (or thanatiopted
discount rate), is considered reasonable and edoalhynjustified for implementation. If it is a cime
between several mutually exclusive projects, in@ple, the one that has a higher internal rateetfrn is
considered to be more favorable. However, this ytats is rarely applied in practice, because it is
considered that the criteria of internal rate dfime are not suitable for selecting and decidingyvben
several projects. In addition, the calculationrd&inal rate of return is quite a complicated of@navhich
is the biggest obstacle to the application of ¢higrion in practice.

3. Benefit-cost criterioris expressed, in fact, with the ratio of their naltuelations and represents,
quantitatively speaking, relations of the total cdisnted benefits and discounted costs of such an
investment project. The ratio of benefits and cebtsvs how many benefit units are brought by eawh u
of the funds spent. Defining this criterion canrepresented by the following form: K = KTs.
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Evaluation of investment projects using this criteris performed in a way that each project in \hice

value of this criterion (benefit-cost ratio) is gter than 1 (K > 1) is considered to be econonyicficient

and justified on this basis for implementation. Wiselecting among multiple mutually exclusive potge
the most suitable one for implementation is the whieh has the highest benefit-cost ratio. Thigecion

is quite suitable for use in practice, especiallydwitching between multiple projects and it skidoé used
in these cases. It is not sensitive to the diffestmucture of benefits and costs, and in suchscise more
realistic in relation to the criterion of the prasealue of net benefits. Therefore, it is prefézalyhen

selecting between multiple investment projects.

4. Criterion of the time of return on investmént period expressed in years, for which the prtegglue
of net benefits from the investments will pay diettotal funds invested. Defining this criterionthre
above sense, can be represented using the/tksd where: t - time limit for the return of investmehtis
the present value of total investments; ik the annual discounted value of net benefits.

Evaluation of investment projects by using thigerion is performed in a way that each of them is
considered to be economically effective and thusifjad for the realization if its repayment pericd
shorter than any pre-determined, normative retuamiogd. The normative return period can be
approximately represented by the economic lifeheféquipment installed in the investment. In theeaaf
opting for one among several mutually exclusivejguts, priority shall be given to the one with the
shortest period of return. It should be said that test time of the return of investment can bel dse
evaluation of projects, but it happens only in¢hee of the same projects or projects with multipléants

of the same one. In other cases, this criteriamigliable because its drawbacks become appamec, i
does not account for the entire period of explaitadbf investment projects.

CONCLUSION

This paper gives a brief overview of the basic @eitm of cost-benefit methodologies for the assessoie
the economic feasibility of investment projects. Nmatter what the project concerned is cost-benefit
analysis requires taking into account total beseditd costs that society has from them. The bds& of
cost-benefit analysis has to take into accoungutate and evaluate all social benefits and cokta o
project, and then based on a comparison of tostka@nd benefits assess the validity or profitighdf a
specific investment. Given that the importance eohplexity of this methodology requires a systemati
and serious work in the field of training of hum@sources in science, economy, banking, etc. Amwide
application of this methodology in practice regsir@ time-consuming process that should lead to an
improvement of the situation in the field of inuesint in our country, especially to improve theaéfincy

of investment projects of broader social signifoarfinvestment projects in energy, water management
agriculture, etc.).
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ABSTRACT

Primary research has been carried out to idertilyconstraints to small and medium sized enterp(SHES)
competitiveness in Bosnia and Herzegovina (B&H)mary data used in this study were collected fradES

in the different sub-industries. A rigorous pattems applied for collecting the data, between athitye selected
enterprises must be: SMEs (with not more than IBpleyees); in major business performances longen th
three years; and directed by the owner or manayesurvey was conducted with in aid of a predeteemin
questionnaire. A total of 284 SMEs all over the B&drticipated in the study. The main constraints ar
identified and classified into three groups. Faaaalysis was used in identifying the extractedaiecthat
express constraints to the growth of SMEs competittss. Recommendations can be useful for public
(government), private (business) and social (nafiprsector.

Key words: Competitiveness, constraints, SMEs, Bosnia and éfenina

INTRODUCTION

The paper aim is focusing on the factors constgitine competitiveness of small and medium sized
enterprises (SMEs) development in B&H. Recognizimg constraints facing SMEs survival in B&H
which is a crucial step in avoiding the breakdowirthis crucial sector has obligated the author to
research this topic which is important in termstloé growth of SMEs. SMEs growth is also a
deliberate obligation taken by B&H's governmentd&velop this sector as an important part of an
economy. However, a large number of SMEs in B&Hsiraggling to survive in today’s competitive
surroundings, since most SMEs are challenged witlraber of constraints in their exploration for
competitiveness. To remove these constraints, akrergment, business and non-profit sectors should
comprehend and investigate the existing constr&n&MES competitiveness, in order to give useful
solutions to obstacles extraction.

THEORETICAL BACKGROUND: SMALL AND MEDIUM SIZED ENTE RPRISES
COMPETITIVENESS CONSTRAINTS

The concept of small and medium sized enterprisespetitiveness nas been developed since the
discussion of issues related to the role of SMEscmnomic development (Capo-Vicedo, Exposito-
Langa &Molina-Morales, 2007, Gunasekaran, Rai, &ffar 2011). Regardless of the stage of
economic development, small and medium sized emdegp(SMES) establish and persist to be a main
source of economic growth (Hyz, 2011; Hessels &k&ar2013). SMEs are crucial for the
achievement of creation of new jobs, economic dgreknt and social stability. An expanded
literature review was the major step to identifinstwaints for SMEs competitiveness. According to
Trianni and Cagno (2012), there are the variougrga@tl constraints faced by SMEs, but they
especially emphasize information constraints to SMé&cessibility and the information needed for
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business growth. Deficiency of information aboutrked opportunities, technology alteration is
viewed as other constraints to SMEs innovation (&limn et al., 2011). Information about a SMEs
external climate, such as market opportunitieshdlegy alteration, and government policies help
enterprises to became more competitive (Guijararcia, & Auken, 2009). According to Okpara and
Kabongo (2009) deficiency of management experiersecel difficulties with infrastructure
development are major constraints to SMEs competiss. Today's business surrounding is
characterized by corruption and unfair competitidrat often jointly obstuct SME growth.
Additionally, corruption as a socioeconomic phennareis one of the main constraint in transition
countries, causing damage to the economy and go€Mdpara and Kabongo (2011) discovered that
the most common constraints that obstruct SMEs tjrawd survival are: corruption, and low demand
for product and services. Wieneke and Gries, (2Qkigerline the two prominent constraints for
SMEs: corruption and finance.

APPLIED METHODOLOGY: FACTOR ANALYSIS OF THE CONSTRA INTS OF SMEs
COMPETITIVENESS IN BOSNIA AND HERZEGOVINA

Primary data were collected by interviewing theesubf random sampling\ survey was conducted
with in aid of a predetermine questionnaire. Thanstructural characteristics of the sample of 284
SMEs in B&H are the following:

- In terms of ownership status, 227 SMEs in majoditynestic ownership, 25 in mixed (50%:
50%) and 32 with majority foreign ownership.

- In terms of regional distribution, 115 SMEs frohetnorthern, central and 101 from 68 in the
southern parts of the country.

- In terms of how organizations, 236 SMEs are limitalility companies and 20 are joint stock
companies. Others are limited partnerships, limitednerships and entrepreneurs (28).

- In terms of dominant market orientation, 75 SMEs predominantly export-oriented (export
accounts for 50% or more of their turnover) and a8@9predominantly oriented to the domestic
market.

- Questionnaire is reliable in a sectoral and geducapay.

The essential for the utilization of factor anatyss that the data are evaluated on interval scale.
Applicants had to evaluate each particularizedatatbn, where 1 means "completely disagree" and 7
"strongly agree". Despite the scale is ordinataih be deliberated, and if the interval is basethen
premise that the intervals on a scale are equahdny empirical investigations ordinal scale isdjse
but it is typical that the collected data are exsadias if they were collected on interval scalehla
paper data were examined on interval scale. Fattmalysis was conducted in following steps:

- appropriate examination of the data for the applieaof factor analysis,

- establishing the initial results for the extractafrfactors,

- creating the matrix of the factor structure arel¢bncluding results after factors extraction,

- application of the factors rotation if the initimlatrix of the factor structure is not interpretable

- resolving the factor matrix and the complete resafter the rotation of factors and

- explanation of extracted factors afterward rotation

Factor analysis of small and medium sized entexpri®mpetitiveness in B&H was performed on set
of original variables. Matrix of correlation coefients of simple linear correlation of each
combination of variables is the foundation for #ygplication of factor analysis. Requirements for
factor analysis application is the correlation be#w the original variables, which is the ground for
determining a set of relevant variables in the elation matrix. The correlation matrix of original
variables revealed a correlation among particudarables. Exploration of the correlation matrix has
proved the rightness of the data for the factorlyasia utilization. Kaiser-Meyer-Olkin measure
following the criteria by which we research the imggpiateness of the data for the use of factorial
analysis. The value of the Kaiser-Meyer-Olkin sc@fgis estimated by utilizing the next formula:
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where, 17, (i # k) correlation coefficient square among the varigblandk, g, (i # k) square

partial correlation coefficient among the variahlesdk. Kaiser-Meyer-Olkin (K) is spreaded in the
locked interval, from O to 1. If the value of thgsiota is less than 0.5, the correlation matrixds n
appropriate for factorial analysis. Kaiser-Meyeki@l measure calculated based on the previous
formula is 0.891. The value of the KMO scope affirtmat the data on the constraints of SMEs
competitiveness are acceptable for applicatioracfofr analysis. In addition to the value of the KMO
measure can be calculated for the entire matrix iadtvidual variables. Kaiser-Meyer-Olkin for
particular variable (s) are estimated using thiefahg formula:

5,
z i
k=1

Kzl
k

i~ p p
AR
k=1 k=1

k#1 k#1

, 0k <1,i=1,2,....p.

By estimating the Kaiser-Meyer-Olkin scope, basedtioe earlier formula, could be tested the
appropriateness of individual variable in the asiglyand can not reject the variables without adiequa
value. This increases the value of the Kaiser-M&lkin measure of the whole matrix. Factorial
analysis of principal components (PCA) was appliethis research. PCA is grounded on the total
variance, and does not discriminate the ordinad; specific variance before contraction of variables
in the factors. As a result extracted factors imgospecific variance. The support for the factor
analysis application is completed correlation matwhere the total initial communalities are used,
and the principal diagonal of the correlation maéme units. Subsequently the orthogonal conversion
of variables is resolved.

RESEARCH RESULTS: IDENTIFIED CONSTRAINTS OF SMEs CO MPETITIVENESS IN
BOSNIA AND HERZEGOVINA

Considering the principal diagonal of the correlati matrix which is examined for initial
communalities, the total amount of the initial commality is balanced to the number of variables.
Though the primary value of particular factor isaded by the sum of eigenvalues, ie. the number of

variables and multiplied by one hundred, a pergent the total variance of that factop () will be
disposed as outcome:

A, .
p; =— 100, j=1,2,...n,
p
where A, is the constitutional value of specific factors (1,2, ..., n), ang is the sum of eigenvalues.

P, = %686 M00= 62411
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Calculated results detected that the percentageacwhnce clarified by three extracted factors is
84,996. Communalitiesk(z) of confident variables demonstrate how much ofavece is revealed by

these common factors of variables. It is estimaedhe total amount of squares of factor loadings
crosswise entire hidden factors for certain vagabl

h? =Y A i=1.2,... p.,
j=1

WhereAij is the factor loading of variablésand common factoy. For instance, the distribution of

interpreted variance by common factors of varigdbknd communality of that variable is equivalent
to:

h’ = 0966° + 0042 + 0046" = 0937

Table 1. exposes the factor structure matrix of 1Bevariables afterwards determining varimax
rotation of factors. The results exhibit that theisture of factor loadings is improved, which wemd
the case with the unrotated matrix. The form oftdadoadings after rotation admits improved
perception of the factors correlated to the prinfacgor matrix.

Table 1: Factor structure matrix after Varimax rétan of factors (constraints of SMEs
competitiveness in B&H

\Variables 1. Factol 2. Factol 3. Factor| Communality
1. Inadequate ICT infrastructure 0,847 | 0,364 0,294 0,937
2. The quality of road infrastructure 0,836 | 0,400 | 0,265 0,929
3. The quality of railway infrastructure 0,827 | 0,462 | 0,140 0,917
4. The lack of government measures to support gmpat| -0,004 | 0,889 | 0,249 0,852
5. Protecting the interests of minority sharehaider 0,891 | 0,308 0,227 0,941
6. The inefficiency of the state administration 0,920 | 0,225 0,171 0,925
7. The quality of human resources 0,326 | 0,863 | -0,085 0,858
8. Government instability 0,934 | 0,191 | 0,132 0,926
9. Lack of financial support to SME development 0,133 | 0,897 0,295 0,908
10. The quality and cost of telecommunications 0,674 | 0,100 0,202 0,504
11. Political instability 0,970 | 0,133 | -0,037 0,960
12. Corruption 0,979 | 0,076 | -0,056 0,968
13.Tax regulations 0,433 | 0,319 | 0,655 0,718
14.Inefficacy of corporate boards 0,886 | -0,028 | 0,075 0,791
15. The quality of air transport infrastructure 0,690 | -0,123| 0,302 0,583
16. Tax rates 0,084 | 0,177 | 0,919 0,882

Source: Calculations by the author.
Total amount of factor loadings squares of paréicwariables is equivalent to the communality of

these variables. E.g. communality of the first &ble afterwards rotation of factors is correspogdin
to:

h? = 0847° + 0364° + 0294° = 0937
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Table 2: Results of applied factor analysis for stoaints of SMEs competitiveness in B&H

. Factors Communality

Eiele et e 1 2 3 |Initial | Extracted
Corruption 0,979 1,000 0,968
Political instability 0,970 1,000 0,960
Government instability 0,934 1,000/ 0,926
The inefficiency of the state administration 0,920 1,000 0,925
F1 Protecting the interests of minority shareholders 0,891 1,000 0,941
The institutional and non-Inefficacy of corporate boards 0,886 1,000 0,791
institutional infrastructure|inadequate ICT infrastructure 0,847 1,000 0,937
[The quality of road infrastructure 0,836 1,000 0,929
The quality of railway infrastructure 0,827 1,000, 0,917
The quality of air transport infrastructure 0,690 1,000, 0,583
The quality and cost of telecommunications 0,674 1,000 0,504
F2 Lack of financial support to SME development 0,897 1,000 0,908
The institutional [The lack of government measures to support emplot| 0,889 1,000, 0,852
framework and regulationThe guality of human resources 0,863 1,000 0,858
F3 Tax rates and tax [Tax rates 0,919 1,000 0,882
regulations [Tax regulations 0,6551,0000 0,718

Source: Calculated by author on the basis of quesdire.

Observing orthogonal rotation of factors, total amo of factor loadings squares of particular
variables afterwards rotation should be equivalertbtal sum of the squares of these factor loaling
analyzed before the rotation:

S 2 C [
Z/]ij :Z/‘ij Li=1,2,...p.,
j:]_ J:]-

wherein the factor loading of variakileand common factoijsbefore the rotation of factors, anty’ is
factor loading of variablé and common factoj after rotation of factors. Comparing the results
presented in Table 1 and Table 2 affirms that tdreraunality after rotation of factors are equal befo
the communality implemented rotation. Explanatidnfaxtors beginning from the factor structure
matrix afterward the rotation factors and identifyithe variables that possess high absolute loading
on the same factor. In the process of rotatinddahtors, three iterations were conducted. In thateal
results, three factors fulfill the criteria eigefwes and the percentage of total variance criterldre
structure of factor loadings after the accomplightime rotation presents improved comprehension of
the factors in correlation with original factor mat It can be concluded that the three extracted
factors and associated variables for each factdrtlagir factor loadings: 1. The first factor isledl
"Institutional and non-institutional infrastructtirand consists of the following variables: Corropti
(0,979), Political instability (0.970), Governmeinstability (0,934), The inefficiency of public
administration (0,920), Protection of the interedtsninority shareholders (0,891), The inefficignc
of corporate boards (0,886), Inadequate ICT infuastires (0.847), The quality of road infrastruetur
(0.836), The quality of railway infrastructure (274, The quality of air transport infrastructure
(0,690), The quality and cost of telecommunicatigp$74). 2. The second factor is called "The
institutional framework and regulations" and cotssisf the following variables: Lack of financial
support to SME development (0,897), The lack ofegoment measures to support employment
(0,889),The quality of human resources (0,863) T8 third factor is called "Tax rates and tax
regulations” and consists of the following variabl€he tax rates (0,919) and Tax regulations (0,655

CONCLUSION
Concerning to identify constraints of SMEs compeditess in B&H, factorial analysis was

conducted. Results indicate that enchaning SMEpetitiveness depends on: 1) Institutional and
non-institutional infrastructure and its variable€orruption, Political instability, Government
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instability, The inefficiency of public administrah, Protection of the interests of minority
shareholders, The inefficiency of corporate boarslequate ICT infrastructures, The quality ofdroa
infrastructure, The quality of railway infrastructy The quality of air transport infrastructure,eTh
quality and cost of telecommunications. 2) Theitagbnal framework and regulations (Lack of
financial support to SME development, The lack @fegrnment measures to support employment, The
quality of human resources), 3) Tax rates and egxlations. It is hecessary to analyze the regult o
governmental and international programs for suppgthe development of infrastructure of advisory
service institutions to SMEs, and then determimestinategy of development for SMEs. In addition to
strengthening road, rail, shipping and aviatiomasfructure through improving the quality of regibn
transport networks, it is necessary to strengtherbtisiness infrastructure. It is therefore necgdsa
improve the business infrastructure: stimulatingak orientation of SMEs, and the development of
legal and institutional framework for effective ilapentation of policies. Technology transfer and
support for the newly established knowledge-bagd&<s§ aimed to increasing the competitiveness of
the economy by improving the conditions for theelepment of innovation and collaboration within
the business sector.
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ABSTRACT

Our aim is to examine the level of region’s invesimactivity and analyze the dynamics of constitigntities’
investment activity of the Russian Federation mgkip the Central Black Earth region (CBE). In ortier
analyze the investment activity, we used a two-camept structure of indices. The article shows tientjtative
characteristics of innovation activity in the CahtBlack Earth regions in 2005-2014. On the babihis study,
we have determined the level and dynamics of imwest activity in the Central Black Earth regionsdan
proposed recommendations for increase of investraetitity in the Voronezh Oblast. The estimationtio¢
investment activity level in the CBE regions inadddthe following stages: standardization of setkatdices of
investment activity in attraction and using of istraents, calculation of the integral index of irtvesnt activity
in both fields, calculation of the general estiroatof investment activity in the CBE regions. Dugrithe period
in question (2005-2014) the leader has changed0@b it was the Lipetsk Oblast, but in 2014 — th@dnezh
Oblast.

Key words: investments, investment activity, region, CentreldB Earth region.

INTRODUCTION - DEBATABLE POINTS IN CATEGORICAL FIEL D

Investing is a very important thing in fundamergatioeconomic processes of regional developmerd. Th
Federal Law of the Russian Federation ‘On Investrativity in the Russian Federation Pursued in the
Form of Capital Investments’ dated February 25,919®. 39-FZ contains the following definition:
investment activity is pursuing of practical acsowith a view to realize profit and (or) achievéeat
useful effect (The federal law, 2000). In factsthiterpretation of investments is close to the thia¢ was
earlier proposed by J.-B. Say (investments reptesgrart of monetary resources of the society aiated
productive goals (Say, 2000). G. Friedman and Niw@y think that investments represent placement of
funds in order to derive revenue or profit and gty purchased to derive revenue or profit (Friegma
1995). Though these wordings are generally similare is a distinct notion of ‘placement’ repregent
not a combination of actions, but their specifiatemt connected with purchasing of means of praolct

J.B. Clark divided tangible and monetary form ofame of labour by showing that the former should be
lost in order to ensure reproduction of the laftiark, 1992). K. Marx demarcated investments xedi
and variable capital (Marx, 1978). He thought thatestment in fixed capital was a pre-requisite for
investments in variable capital (manpower) ensumirgct increase in advanced value. J.M. Keynes
divided investments into two groups: current antlingestments. Keynes’ net investments represent ne
increase in capital property (Keynes, 1993). K. Mogell and L. Brue think that investments represent
production costs and accumulation of means of priboly, as well as increase in inventories (McCogell
al., 2003). Various aspects of categorical apprebanare considered by Y. Treshchevsky and V.
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Krugliakova (Treshchevsky et al., 2016)0; G. Podsleinko (Podshivalenko, 2006). The general idea is
that investments represent fixed capital formation.

Quantitative condition depends on a combinatioguantitative characteristics. Measuring of quatitiéa
characteristics with the use of a system of indak®swvs us to identify the level of investment aityi
achieved in a particular constituent entity of Bwssian Federation. The dynamic aspects of invedtme
are highlighted by D. Yendovitsky, Y. Treshchevsky, Krugliakova (Yendovitsky et al., 2010). At
present, the overwhelming majority of indices andidators are oriented at estimation of investment
attractiveness, investment climate and investmestergiial of particular regions. Indices used for
measuring of investment activity are almost absent.

We think it is necessary to pay attention to a yieiwt expressed by D. Krutskikh (Krutskikh, 200&8)av
offers to present the composition of investmenivagtindices in the form of two blocks. The firbtock
includes indices reflecting the activity of constint entities in the field of investments’ attranti Indices
of the second block reflect the meaningful resaftslevelopment of regional socioeconomic systenm wit
high level of correlation to parameters of investirectivity ‘output’.

DYNAMICS OF ACTIVITY INDICES OF INVESTMENT IN REGIO NS OF CENTRAL
FEDERAL DISTRICT (CFD) AND CENTRAL BLACK EARTH REGI ON (CBE)

The composition of regional investment activity,thimk D. Krutskikh, indices includes: Volume okéd
investments, Volume of fixed investments per capitalume of public investments per capita, Gross
regional product (GRP), GRP per capita, Numberdvfaaced production technologies created and used,
Volume of innovation products, works and serviaeshie overall volume. Analysis of dynamics of fixed
investments by constituent entities of the Cerealeral District is shown in Table 1 (ROSSTAT, 2015

Table 1: Dynamics of fixed investments by constitaatities of the CFD (million RUB)

Subjects Years

2005 2010 2011 2012 2013 2014
Russian Federation 3611109 9152096 11035652 1258602a50238| 13557515
Central Federal District 964158 209984 2458312 3881 | 3331629 3435974
Belgorod Oblast 35022 96313 125994 136820 129405 39P0
Bryansk Oblast 8496 41989 48014 46551 60864 6682%
Vladimir Oblast 17327 50088 59769 61013 65354 75667
Voronezh Oblast 28652 125824 155245 182334 216983 43260
lvanovo Oblast 12068 29961 32373 28762 33938 29803
Kaluga Oblast 13624 74489 77354 95970 98084 99786
Kostroma Oblast 14083 15100 17648 21169 22264 27518
Kursk Oblast 17864 46093 58521 66639 71546 71743
Lipetsk Oblast 30312 101600 112531 93327 101093 1Q10
Moscow Oblast 181260 394284 449666 516872 587645 443D
Oryol Oblast 9610 21451 34072 40429 43741 44931
Ryazan Oblast 23629 40622 53163 66705 75531 58210
Smolensk Oblast 14371 48833 56872 56435 55931 56747
Tambov Oblast 14698 53980 68302 82921 98227 112713
Tver Oblast 23845 82618 94276 80464 80536 74491
Tula Oblast 20804 71526 77703 84059 91046 95434
Yaroslavl Oblast 42466 72291 80386 81019 86348 2649
Moscow 456025 732761 856424 1220097 1413094 1477872

The leader is the city of Moscow, though its shiaweghe overall volume of investments has slightly
decreased — from 47.3% in 2005 to 43% in 2014. ¥Wesee that in 2005-2014 all the constituent estiti

of the Central Federal District were characteribgdthe upward (but very diverse) trend of changes i
volumes of fixed investments. Dynamics of GRP drews in Table 2 according to the official source
(ROSSTAT, 2015).

The leading regions with GRP growth rates highanthverage for the Central Federal District (3 §me
are: Moscow Oblast, Tambov Oblast, Belgorod Obkaahiga Oblast and Voronezh Oblast.
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Volumes of gross regional product per capita acsvshin Table 3 (ROSSTAT, 2015).

Table 2: Dynamics of gross regional product by ¢itusnt entities of the CFD (million RUB)

Subjects Years

2005 2010 2011 2012 2013
Central Federal District 6278359|2 13444440,1 16@8AL| 17432294,6 18975900
Belgorod Oblast 144987,8 398361,4 507839,8 545517,569414,1
Bryansk Oblast 66692,3 147024,0 174211,8 207397|5 33223
Vladimir Oblast 86926,8 224759,2 261222,6 286018,6307486,0
Voronezh Oblast 133586,6 346568,2 474973,9 563965,4606667,7
lvanovo Oblast 44415,4 109884,5 128905,4 136115|0 57735,1
Kaluga Oblast 70953,9 188601,3 234749,( 285256/6 34238
Kostroma Oblast 44684,7 98130,7 116629,8 130840(4 43108,2
Kursk Oblast 86624,9 193648,6 2288514 2482131 228D
Lipetsk Oblast 145194,4 2485449 287816,§ 293301|3314790,4
Moscow Oblast 708062,1 1832867,8 21767959,3 235%08/12551284,2
Oryol Oblast 53181,9 106196,7 131198,2 146103,2 5268
Ryazan Oblast 84382,7 179127,9 2141426 2538816 873478
Smolensk Oblast 65525,6 154681,1] 180811,6 201817,225594,8
Tambov Oblast 63614,8 143902,4 173283,1 203331(5 585%R7
Tver Oblast 96897,4 219004,9 255073,0 268063,9 214
Tula Oblast 116221,2| 237629,2 279879,3 3112403 0632
Yaroslavl Oblast 131252,1| 239644,0 286967,% 32®79| 360731,5
Moscow 4135154, 8375863,8 9948772)8 10666870,5 3285(06,4

Table 3: Dynamics of GRP per capita by constitumities of the CFD (RUB)

Subjects Years

2005 2010 2011 2012 2013
Central Federal District 1648879 350204,2 417288451517,2| 489708,3
Belgorod Oblast 95911,2| 260015,6 331010,0 354570,69139,1
Bryansk Oblast 499234 1147776 13718,1 164726,6392,9
Vladimir Oblast 58261,0 1554942 181842,6 200456216916,6
Voronezh Oblast 56534,5 148432,6 203575,5 241942@0409,5
lvanovo Oblast 40039,1 1032800 1219455 129448,80791,8
Kaluga Oblast 69192,2 186347,8 232722,0 283299,919%%0
Kostroma Oblast 63304,4| 146536,9 175626,6 19814257606,0
Kursk Oblast 72995,3 171322]1 203676,0 221537,3 2@43
Lipetsk Oblast 121376,2 2116106 246213,8 25196®81125,4
Moscow Oblast 104738,8 2594215 30434p,6 3366%50,697%0,4
Oryol Oblast 64180,4| 134533)8 167464,9 187659,7 8812
Ryazan Oblast 70665,8 154844,8 186187,2 221430,1391348
Smolensk Oblast 63687,0 156567,3 184184,9 20639232202,8
Tambov Oblast 55573,9 1314567 15954B3,0 188418,79948,4
Tver Oblast 68048,7 161305/0 189484,3 200327,2 &191
Tula Oblast 71587,4| 152571|7 180866,3 202302,5 242
Yaroslavl Oblast 99335,1 1878755 22577y7,7 257426283656,6
Moscow 381997,1 730774,2 859355,1 895017,9 965842,7

The leading regions with GRP growth rates per eapigher than average for the Central Federal iDistr
(3 times) include: Belgorod (3,8 times), lvanovg8(3mes), Tambov (4 times), Kaluga (4,2 times) and
Voronezh (4,6 times) Oblasts. Data about the nurmbadvanced production technologies as an impbrtan
result of investment activity are shown in TabllROSSTAT, 2015).

The number of regions generating the great bulkesf production technologies did not change througho
the selected time frame (2005-2014), however theaghjcs are very irregular. The number of advanced
production technologies is shown in Table 5 (ROS$,T2015).

The number of regions introducing the bulk of acdwhproduction technologies is quite limited. Thus,
2005 the regions (without Moscow) with this indeboge the average for the CFD (the average value —
2095.6) included: Kaluga, Moscow and Tula Oblalst22014 (the average value for CFD — 2938.0) these
were Vladimir, Lipetsk, Moscow and Tver Oblasts.
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Table 4: Advanced production technologies develapedgions of the CFD
Years

Subjects 2005] 2010] 2019 201p 2013 2014
Central Federal District 200 361 411 38R 509 429
Belgorod Oblast 16 10 13 19 12 10
Bryansk Oblast - 5 9 9 7 7
Vladimir Oblast 11 - 9 7 3 11
Voronezh Oblast 11 21 19 9 59 31
lvanovo Oblast - - 8 10 11 1
Kaluga Oblast 4 26 34 42 65 29
Kostroma Oblast 1 2 1 5 1 -
Kursk Oblast 1 - 1 3 2 -
Lipetsk Oblast - - 2 1 1 2
Moscow Oblast 32 66 123 68 101 70
Oryol Oblast 8 5 2 - - -
Ryazan Oblast - 1 2 2 7 5
Smolensk Oblast 2 2 1 1 2 9
Tambov Oblast - - - - - -

Tver Oblast 1 3 3 2 5 5
Tula Oblast 3 10 2 13 7 7
Yaroslavl Oblast 7 5 8 18 29 37
Moscow 103 | 205| 174| 173 197 205

Table 5: Advanced production technologies use@gians of the CFD

Years

Subjects 2005 | 2010 | 2011] 2012] 2013 2014
Central Federal District 46683 68945 63078 62796 260865591
Belgorod Oblast 550 1215 103( 1614 1421 1837
Bryansk Oblast 690 1021 1066 1221 1225 1281
Vladimir Oblast 1653 2972 3239 3211 3310 3446
Voronezh Oblast 1805 2293 1755 1666 1897 1974
lvanovo Oblast 432 512 486 624 744 856
Kaluga Oblast 2130 4858 2316 2094 2087 2180
Kostroma Oblast 1027 1623 1069 1302 1541 1634
Kursk Oblast 1341 1525 1588 1571 1314 1323
Lipetsk Oblast 646 2212 2265 2511 3653 3174
Moscow Oblast 12771 11686 15159 14310 14458 171174
Oryol Oblast 1013 1377 1471 1424 1479 15%9
Ryazan Oblast 390 528 1076 103p 1362 1311
Smolensk Oblast 1262 1076 1171 1302 1252 1278
Tambov Oblast 1336 2086 224¢ 200b 1966 2069
Tver Oblast 1501 2488 2394 2746 3356 3761
Tula Oblast 5678 8185 4898 3540 2123 2250
Yaroslavl Oblast 1401 3267 2642 267p 2841 2889
Moscow 11057 | 20021 1720% 17948 14880 15445

Using these and other statistical data, we haumatgtd the level of investment activity in CBE ragg.
The average value for the CFD was 1.0. Designatainthe calculated indices are: Volume of fixed
investments - X1, Volume of fixed investments papita - X2, Volume of public investments per capita
X3, GRP — X4, GRP per capita — X5, Number of adedngroduction technologies created — X6 and used
— X7, Volume of innovation products, works and &9 in the overall volume — X8. Standardized value
of particular indices of investment activity inratttion and using of investments by constituenitieatof
CBE are shown in Tables 6 and 7.

In 2005 the best volume of fixed investments wagshie Belgorod Oblast, in 2014 — in the Voronezh
Oblast. The best value in the volume of fixed intrests per capita in 2005 was in the Lipetsk Oblast
2014 — in the Kursk Oblast. The highest value &\blume of public investments per capita in 20@GE w
shown by the Lipetsk Oblasts, in 2014 — by the Viemh Oblast.

The Belgorod and Lipetsk Oblasts were the leadetsrins of gross regional product in 2005, in 2614
the Voronezh Oblast. In terms of gross regionalpob per capita in 2005 it was the Lipetsk Oblast,
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2014 — the Belgorod Oblast. In terms of humberdsaaced production technologies created in 200t t
Belgorod Oblast, in 2014 — the Voronezh Oblastemims of number of advanced production technologies
used in 2005 — the Voronezh Oblast, in 2014 — tipetsk Oblast. The leader in terms of volume of
innovation products, works and services in the alVerolume of shipped goods, performed works and
rendered services in both 2005 and 2014 was thetdkpOblast. The integral index of investment digtiv

in attraction of investments is shown in Table 8.

Table 6: Standardized values of indices of investraetivity in attraction of investments by
constituent entities of CBE

Subjects Indices

X1 X2 X3

2005 | 2014 | 2005 2014 2005 201

Belgorod Oblast| 0,069 0,06 1,239 1,207 1,261 O,

Voronezh Oblasi 0,056 0,124 0,649 1,064 0,731 2)793
0,
0,
1,

4
823

1

4
Kursk Oblast 0,035 0,03y 0,805 1,426 0,991 B77
Lipetsk Oblast 0,060 0,056 1,356 0,86 1,379 847
Tambov Oblast 0,029 0,058 0,687 0,800 0,958 856

Table 7: Standardized values of indices of investraetivity in using of investments by constituent
entities of CBE

Subjects Indices
X4 X5 X6 X7 X8

2005 | 2014 | 2005/ 2014 2005 2014 2005 2014 2005 2
Belgorod Oblast| 0,068 0,078 1,217 1,343 0,165 0,080%15| 0,037 0,026 0,04
Voronezh Oblasy 0,062 0,083 0,717 0,947 0,113 0j18%€51| 0,040] 0,077 0,04
Kursk Oblast 0,049 0,03y 0,926 0,885 0,010 0,p0003®, 0,026 0,017 0,02
B 0,
2 0,

14

0oy WO

Lipetsk Oblast 0,068 0,043 1,540 0,986 0,000 D02018| 0,064 0,083 0,11
Tambov Oblast | 0,030 0,032 0,705 0,800 0,000 00M38) 0,041 0,012 0,01

Table 8: Values of integral index of investmenivitgtin attraction of investments

. Values of integral inde
Subjects 2005r. | 2014r.
Belgorod Oblast| 0,856 0,697
Voronezh Oblast 0,479 1,327
Kursk Oblast 0,610 0,780
Lipetsk Oblast 0,932 0,593
Tambov Oblast 0,558 0,905

In 2005-2014 there were considerable changes irloement of investment activity in attraction of
investments. In 2005, the leader was the Lipetslagdbin 2014 — the Voronezh Oblast (by a signiftca
margin), which outpaced the Tambov Oblast (ranksiegond) by 1.5 times. There is also some increase i
the level of asymmetry between regions: in 2008,gap between the minimum and the maximum values
of the integral index of investment activity inratition of investments was 1.9 times, while in 2@Mas

2.2 times. Values of integral indices of investmantivity in using of investments in CBE region® ar

shown in Table 9.

Table 9: Values of integral indices of investmarthty in using of investments

. Values of integral inde
Subjects 2005r. | 2014r.
Belgorod Oblast| 0,289 0,309
Voronezh Oblast 0,204 0,251
Kursk Oblast 0,206 0,195
Lipetsk Oblast 0,342 0,244
Tambov Oblast 0,157 0,177

Belgorod, Lipetsk, Kursk and Voronezh Oblasts wheeleaders in 2005, in 2014 — Belgorod, Lipetstt an
Voronezh Oblasts. Thus, we can say that the cortnpogif leaders in both periods was stable. Thelle¥
asymmetry between regions is decreasing: in 20@5gap between the minimum and the maximum values
of the integral index was 2.2 times, in 2014 —tin¥es. The final estimate of investment activityGBE

regions is shown in Table 10.
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Table 10: General estimation of investment activitgonstituent entities of the CBE region

. Values of integral inde
Subjects 2005r. | 2014r.
Belgorod Oblast| 0,573 0,503
Voronezh Oblast 0,342 0,789
Kursk Oblast 0,408 0,488
Lipetsk Oblast 0,637 0,419
Tambov Oblast 0,358 0,541

CONCLUSIONS

In 2005-2014 the leader had changed: in 2005 ittvad. ipetsk Oblast, in 2014 — the Voronezh Oblast.
Investment activity in the Voronezh Oblast increh8e3 times as compared to 2005. In 2014 this bblas
was leading by a significant margin and outpachey Tambov Oblast (ranking the second) by 1.5 times.
Moreover, the range of leaders had also change2D5 it included Belgorod, Kursk and Lipetsk Oldas
while in 2014 — Belgorod, Voronezh and Tambov Otslag/e should note that most Central Black Earth
regions demonstrated the upward trend of investmetitity: in the Kursk Oblast this index has iresed

1.2 times, in the Tambov Oblast — 1.5 times, in\foeonezh Oblast — 2.3 times. However, in two ragio
this index was decreasing: 1.1 times in the Belgd@blast and 1.5 times in the Lipetsk Oblast. The
asymmetry level had not decreased: the gap bettheemaximum and the minimum value of this index in
both 2005 and 2014 was 1.9 times.
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ABSTRACT

This paper shows the results of the fastest-growhogery retail markets in the world. Special aitenis paid
to the countries of BRIC, proven to still be theosgest countries in the world from the viewpoiftlee total

market. On the other hand, with consumption peitaap focus, these countries are still ranked miaever on

the scale. According to these results, Russia aadiBare in the first third of all the countries ithe world,
whereas China and India have their position inséngond half of this list. Although all these colegrare in the
very top, it is important to notice that China aimdlia continue their strong growth, Brazilian ecomnois

currently stagnant and Russia records the negatine.

Key words: retail market, BRIC, Macroeconomy.

INTRODUCTION

In recent several years, the combination of ecoagrowth and growth of population in developing
countries (with underdeveloped markets) has stitadland accelerated globalization of retail and
trade as a whole. One of the key reasons of rd&iklopment in the entire world, including the
developing countries, are certainly innovationstriade (Reinartz, Dellaert , Krafft , Kumar, &
Varadarajan, 2011). In the previous two decadegeldping countries have also seen the so-called
'supermarket revolution’. The fast growth has béest recorded in China, Indonesia, Malesia and
Thailand around the year of 2000, and then Indth\diletnam joined in, starting to grow even faster
(Reardon, Timmer, & Minten, 2010). The demograplmg ancrease in the purchasing power in
developing countries — Brazil, Russia, India andn@HBRIC) offer a significant trade potential for
companies from the USA and other developed cowtse BRIC markets continue their strong
growth in spite of the world economic crisis (Gholsticy, & Lepage, 2012). It has been fifteen years
since the main economist of Goldman Sachs, Jim ;Nsed the acronym BRIC. A decade later, the
economies of Brazil, Russia, India and China havudtipied several times, and the countries
themselves are inhabited by almost half of the mitpaJim O’Neill predicted that these countries’
economies will take less then 3 decades to sunpes$ormer Group Seven. Economists of today
admit that his research has marked a turning pain&nalysis of world economy growth, and
transformation of G7 into G8 and then G20 is thécial acknowledgement of O’Neill's work.
However, the situation is somewhat different nowada’he economies of BRIC have endured a
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rough path from the moment when this well-known rexoist forged the acronym in 2001. The
Chinese economy recorded an increase of GDP by @92015. Although these are the official

records, a lot of people believe they were 'bodstedia, the second country with over a billion

inhabitants, has surpassed China by its growthesitee GDP in 2014 and 2015 has grown by
approximately 7,3%. The remaining BRIC countrieRussia and Brazil are currently facing a deep
recession since their economies have a declinerglirand according to the IMF’s predictions, this i

expected to continue. The case of Brazil is comeiiea specific challenge since the country is
currently both in economic and political crisis (Bato & Hungerford, 2016).

THEORETICAL FRAMEWORK

The question of the rhythm of growth, product lduaand technology speed, i.e. market penetration,
get a special significance when doing business RICBnarkets, due to the instability of the business
environment in these countries. Multinational compa use both the pioneer and the follower
strategy, the latter one occuring in two forms ryeand late followers. The pioneering is achietgd
creating new demand for products or services (telgical pioneer) or servicing the demand before
other companies enter the given market or its sagrfrearketing pioneer) (Kalanin, 2008). The
BRIC pioneers strive to materialize the potentiainpetitive advantage on the basis of priority in
relation to the followers. This priority enablestpioneers to influence the level and character of
competition, control rare resources and build othareers to entry on markets with low or no
competition. In this way, they secure their dominanarket position. The process of managing the
competitive advantage based on pioneering corwfisperiod of build-up, period of materializatioh o
benefits, and period of erosion (Thompson & Steokl, 2003). In the first phase, the pioneers tend t
develop the market and gain the competitive adgmntdhe phase of building the competitive
advantage takes certain time determined by the apy'p resources and the business environment.
The size of the competitive advantage and the geriots use depend on the large number of factors
(including the company resources, bareers to estapility and development of the environment, the
followers' activities and such), out of which soare under the company's control, and some have the
external character. Aggressive moves by the foltewean lead to the erosion of competitive
advantage and shortening the period of benefitinogfit. The question of whether the competitive
advantage based on pioneering will erode or ngiexés on the skill of the pioneer to develop and
constantly improve the 'mechanisms of competitid’eaatage protection'. The theory widely accepts
and cites the classification of these, presentediélyerman and Montgomery in their praized paper
First Mover Advantage. These two authors have ifiedghe 'mechanisms of isolation' of sources for
competitive advantage into: 1. Technological ptigr2. Preventive resource control, 3. Connectmn t
pioneers. All these types of isolation mechanisaia their full meaning upon entering BRIC markets
(Lieberman & Montgomery, 1988).

Based on the research done by McKinsey, includii§®TOP managers of USA companies, 61% of
respondents said that they base their decisiomter @ new market on the market's size and growth.
On the other hand, only 17% of respondents merdigodtical and economic stability as a dominant
factor in choosing the investment location, wherk2g of them mentioned the degree of institutional
development (Tarun, Krishna, & Jayant, 2005). Arotteason is gaining experience and improving
risk management strategies based on doing busimessintries characterized by relatively ineffidien
institutions. The practice sees four ways of mamgdfnis type of risk: avoiding, ensuring, contragti
the environment and structural adjustment (Rakii@6).

The last decade was marked by BRIC countries agpieentre of global economic development.
Namely, the annual growth rate of GDP for this groé countries ranged from 6% to 16%, according
to (data.worldbank.org). When analysing these ddua,size of GDP in BRIC group of countries
should be taken into account. It is true that inisch easier to achieve high growth rates by loxglle
of GDP; moreover, it is true that the growth rdtasthis group of countries were several times bigh
than the global growth rates, especially thosedrc@untries. The achieved high rates of growthpeve
in the period of world economic crisis, have ledhe substantial increase of GDP in this group of
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countries, by which they threaten to underminegbenomic domination of the USA. The analysts'
predictions say that the following decate mightwasdl be marked by the strong growth of these
economies. The appeal of certain markets is nosuaned only by the number of inhabitants and GDP
growth, but also their distribution over societhheTmiddle class was given a great deal of atterttjon
the researchers during the previous period. Thegsidered it the bearer of the economic
development, and in the developed countries —dhe af social values as well. On the long term, the
appeal of BRIC markets will be marked by the depaient of the middle class. The research done by
Goldman Sachs has shown that the following perididhave countries with medium GDP per capita
and growing middle class as the main shaft of dlebanomic development. For the purpose of this
research, affiliation to middle class is definedtba basis of income between 6.000 and 30.000 USD
PPP (Wilson & Dragusanu, 2008).

RESEARCH METHODOLOGY
Research Problem and Subject

The problem of this research is observation andysisaof retail market in 20 best-developed
countries in the world, with the special focus dRI8 — Brazil, Russia, India and China. The volume
of total retail in these countries is taken intoamt, as well as the retail power per capita. Siigect

of this research is the analysis of the resulth@se countries, with the aim to establish wheBRIC

is still the group of the fastest-growing marketshe world.

Research Objective

The scientific objective of researching into retafilgroceries on the world level is the recognitan
countries in which this segment of retail has aifigant growth, while the social objective of this
research is the identification of markets wheree da their significant development, domestic
producers need to export the goods.

Research Organisation

Using the results of research by the IGD GlobalaR&nalysis agency, the comparison of results
obtained in the period between 2010 and 2016 has lpeade. This was done on the basis of
information whether BRIC grocery retail markets damaintained their development trend from the
previous years.

RESEARCH RESULTS AND DISCUSSION
The Analysis of Total Grocery Retail Market
In order to see the trends on the retail sect®&RIC countries, Table 1, with TOP 15 world’s bigges
retail markets shall be analysed. According tormilts of the IGD Global Retail Analysis agency,
presented next in this paper (Table 1), it is cthat Brazil, Russia, India and China are among @op

countries with the biggest retail volume. The saatde shows that the period between 2010 and 2016
has seen the changes, which occurred as a resdtiotis factors influencing the economy.

257



M. Vlahové et al. / The fastest-growing four continue theantt despite the challenges

Table 1: Review of 20 biggest grocery retail masKé&D Global Retail Analysis)

2010 2012 2014 2016

Country Grocery Retail Market (bn) Country Grocery Retail Market (bn) Country Grocery Retail Market (bn) Country  3rocery Retail Market (bn|

1 USA 672.72 USA 764.7 China 864.66 China 1032.92
2 China 489.44 China 716.5 USA 788.65 USA 989.17
3 Japan 361.04 Japan 429.17 Japan 324.6 India 404.84
4 India 273.05 Russia 339.28 India 320.05 Japan 387.95
5 Brazil 267.71 Brazil 312.47 Russia 312.07 Brazil 266.58
6 Russia 233.24 India 306.02 Brazil 302.5 Russia 239.27
7 Germany 199.15 United Kingdom 214.55 United Kingdom 226.45 Germany 233.84
8 France 191.73 Germany 210.3 Germany 221.65 United Kingdom 224.45
9 United Kingdom 187.37 France 209.71 France 213.89 France 221.79
10 Italy 168.95 Mexico 168.8 Mexico 171.45 Indonesia 181.13
11 Mexico 144.57 Italy 168.54 Italy 168.3 Italy 171.27
12 Turkey 129.84 Indonesia 157.15 Indonesia 147.51 Mexico 169.9

13 Indonesia 124.3 Turkey 136.27 Turkey 127.87 Turkey 142.83
14 Spain 105.52 Spain 103.96 Nigeria 121.59 Nigeria 110.02
15 Nigeria 77.95 Nigeria 87.35 Spain 100.6 Spain 105.78
16 Canada 76.93 Canada 85.4 South Korea 82.62 South Korea 96.92

17 Australia 66.81 Australia 84.32 Canada 79.93 Egypt 91.21

18 South Korea 64.12 Argentina 79.05 Egypt 75.2 Philippines 86.35

19 Poland 58.85 South Korea 77.03 Australia 74.95 Canada 82.81

20 Argentina 58.76 Egypt 73.48 Philippines 67.51 Pakistan 79.17

China - the First, India - the Third Biggest FMCG Market in the World

Due to the big number of inhabitants, the growtlawérage income in this country, and development
of economy and economics, China was to become ¢ise developed grocery retail market in the
world from 2014 onwards. Next to China, India hls® @een the development. This country has been
the fourth best-developed grocery retail markghawhole period. After this, surpassing Japandy i
total turnover, it has become the third markehimworld. Next to China and India, a constant ghowt
in this segment is marked by the USA as well, wiristrently keeps the second place in the world.

Stagnation of Russia

Russian market of grocery retail had a strong gngwirend for years, which is indicated by its
position in the Table. Since 2010, Russia has nehitkeeconomic growth, but the total retail turnove
in 2016 returned to the level as from 2010. Thim#@nly caused by economic sanctions introduced to
Russia due to its participation in Ukranian poéticrisis.

The Analysis of Grocery Retail Market per Capita

The data on total grocery retail markets are notegy clear representation of the development.
Therefore, if a more comprehensive comparison®tthuntries is necessary, a comparison of markets
by their strength per capita is desirable. Thisonmfation, given the differences in numbers of
inhabitants, gives a clearer idea of economic gtreof a market, as well as the development of this
strength.

Table 2: 20 biggest grocery retail markets per tagiGD Global Retail Analysis)

2010 2012 2014 2016

Country Grocery Retail Market Per Capita Tl Country  Grocery Retail Market Per Capita B Country  Grocery Retail Market Per Capita i Country  Grocery Retail Market Per Capita
6 France 305448 4 Australia 3678.88 4 United Kingdom 3505.42 5 France 343488
7 Australia 301353 5 United Kingdom 3376 7 France 3343.08 8 United Kingdom 3423.06
8 | United Kingdom 3009.48 6 Japan 3364.72 10 Australia 31745 13 Japan 3065.83
1 Italy 2854.37 7 France 3308.77 13 Italy 2769 14 USA 3049.89
1 Japan 2829.69 13 Italy 2837.85 16 Germany 2729.68 16 Germany 2825.18
18 Germany 2436.09 16 Germany 2611.77 A USA 17125 7 Italy 2800.82
2 Spain 226632 2 Canada 2611 i) Canada 25155 27 Canada 2282
3 Canada 206531 3 USA 243233 2 Spain 21653 28 Spain 283.68
28 USA 217175 2% Russia 2367.62 30 Russia 233.08 £ South Korea 1906.37
30 Turkey 1715.3 2 Spain 2019 EL) Turkey 1662.81 39 Turkey 1818.1
35 Russia 163219 3 Argentina 1894.32 a2 Poland 16415 a Russia 163548
38 Poland 1547.87 36 Turkey 1812.58 3 South Korea 1638.64 66 Mexico 1320.84
40 Argentina 1440.55 43 Brazil 1568.31 “ Argentina 1555.11 67 Brazil 1293.58
45 Brazil 136936 4% South Korea 1540.6 o Brazil 1491.84 8 Egypt 10112
a South Korea 29771 52 Mexico 138281 52 Mexico 136733 % Philippines 828,69
55 Mexico 121877 2 Fgypt 9175 [ Egypt 867.36 101 China 1T
13 Indonesia 523.06 m Indonesia 640.3 108 Nigeria 699.03 107 Indonesia 699.88
116 Nigeria 499.52 119 Nigeria 530.2 114 China 632.14 116 Nigeria 599.11
126 China 365.00 10 China 529.16 17 Indonesia 5849 134 Pakistan 41697
148 India 2848 151 India 26,19 154 India 250.84 149 India 303.11
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Table 2 clearly shows that when perceiving thesmtes from a different angle, a different pictise
shown. The state is completely different from thee gresented in Table 1. Even though, when
observed in total, China and India represent tiste$h growing retail markets, Table 2 shows that
these two countries take only just the places endécond half of the list of grocery retail, when
observed from the per capita viewpoint. Russia Bratil are much better in their position by this
parameter, compared to China and India, but natynaa well as in Table 1.

CONCLUSION

The results shown above clearly show that, fromvibe/point of the total retail market of groceries,
the markets in BRIC countries (Brazil, Russia, éndind China) are the strongest in the world.
However, if observed from the viewpoint of grocegyail consumption per capita, these countries are
positioned far lower. Brazil and Russia take theces in the first third among all the countrieshe
world, whereas China and India are in the secoffftbhéhe list. Nevertheless, despite the fact tlat
the four countries in question are all among topldveconomies, it is important to notice that China
and India still have a strong growth on grocergiteharket, that Brazil has seen a drop in 2012 and
2014, and that it had the same result in 2016 @910. Russia has also seen a negative trendteso af
the bad results in 2014, only 2 years later, in62@Ireturned to the level achieved in 2010.
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ABSTRACT

Component-based software engineering (CBSE) hase sorll-established principles that build software
artifacts or components, which are independent r@andable units of the software development ardhitec
Software artifacts represent a technique to imptbeeproductivity and profitability of software stlons. The
framework as component-based development model @BBPombines many characteristics of Boehm's
traditional "Spiral" model and is still present samhere between traditional and modern agile so@war
development methods (ASD) (Agile Methodology, n.d:he aim of this paper is to emphasize the inbérit
traits and a possible upgrade of CBDM as one ofntlost applicable model for software developmentr.eve
Flexible integration of two methodologies createsditions for the development of large and smattveare
systems. Development activities of CBSD method leardivided into phases, and the incorporation deag
processes can be executed within each phase thabrssithese processes, regarding the fact timhécessary
to precisely define input parameters and performapecification artifacts that are developed or ifrexd

Key words: Component-based, agile, development, Reusabitigghodology.

INTRODUCTION

Software Engineering (SE) is a layered technologgaged in the quality of a software product. Cotingc
layers of software engineering creates a workimg @ which a software product is efficiently depsd. This
process unites technology and methods into oneemvbich rationally builds a system and generatsslizin
due time. SE formulates techniques and technolomissle the working area where integrated software
processes are involved in: (1) the quality of safeevproduct, (2) controlling processes and itegafiiases of
development, (3) methods of software development ddntemporary tools and techniques. Software
engineering is based on the objective orientedraragiing, where the same program code is spittecapplied

on completely different projects. The advantagethlw objective approach over the traditional, stiect
development software, is the possibility of thesexli program code, data type, classes, in a neanitestor
object. An objective approach is concerned with tlevelopment of classes and types of objectives and
components, which are independent, have attribitelsavior and functionality with their identificati and
working characteristics, embedded features andicgige standard that interprets the public intexfac
Component-based software engineering (CBSE) hase sorll-established principles that build software
artifacts or components as objects, which are ieddpnt and reusable units of the software developme
architecture. With the expansion and growth of CB8Evelopment of the environment for the usage of
components, tools, libraries (Alonso, Sanchez-LedesSanchez, Pastor, & Alvarez, 2014), the compionen
architecture is built which exceeds the principtdsthe object -oriented programming. Component-dase
software development (CBSD) is used for the devakq of unique independent reusable software solsii
which have reliable characteristics and are oftegdun big and complex software systems. AlthouBsD is
almost three decades the unmistakable softwarelajwent practice (Tassio et al., 2015) it still lamme
unexcelled drawbacks which practical and reseantk ¥end to eliminate software Components
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The importance of components in software developmas emphasized by Wolfgang Pree in the ninefid¢iseo
last century (Pree, 1997). A component is a sofwarit which simultaneously provides and requirmwises
from other units within the system. CBSD architeetoreates conditions for building complex softwsystems
by integrating versatile software components (Mar&aPal, 2012), which are defined as "independently
distributed software composition elements with gpefunctionalities that are consistent with thelstecture of
the software in which it will be integrateétdhendu Mandal

Components as independent software solutions #rergiroduced or used. Therefore, the CBSD metloggol
and approach nowadays, and many years ago, ispgylar, since it allows the utilization of readyde
software solutions, or some already written cods #as a purpose, role and place of applicatiorus&e
software values or "Reusability assets" have migltipeanings in software engineering. This is arng&ple that
can improve the productivity of software solutiomishin the company, regarding the costs and benagtwell
as its broad implementation plan (Ronald J. Le&€,1). "Reusability" (R) is in fact the key and thmst
effective way of raising the level of productivignd quality of software based on components duthdo
possibility of their multiple use. The effects oftBmponents paradigm are proved by necessary nezasnot of
the parameters, meaningful procedures and metriadayv, Pradeep, & Kumar, 2014). Although the sofewa
industry has largely developed in the recent dex;a@ecomponents are still encountered with manyleriges
and they also lack the attitudes of professionadmrding the architecture and usage policies obiRponents.
So far there is no clear framework that describeofvare and the structure of the correspondintriosethat
accelerate the adoption and assessment of mulignefits in software development based on R compsne
(Hristov, Hummel, Hugq, & Janjic, 2012).

CBSD ARCHITECTURE

Barry Boehm (1988) tries to point out the drawbadKsthe traditional "waterfall’ model of software
development, introducing a new "spiral" model, inieh he emphasizes the importance of each phasgydhe
software life cycle. In this regard, he emphasithesrole of the model in software development. Phenary
feature of the process model is to determine thaesgce of phases during software development aastédlish
criteria for the transition from one phase to arotin phases of progression.The process modelsrédethe
following questions: "What are we going to do nexid how long will it take?".Accordingly, the modef
process is different from a software method, wigeerally defines the methodology.The model is ariiy
focused on each phase of development and the wdgvielops within each phase. Steps of the sequence
development are called iterations.For each itematiata, control, breakpoints, hierarchies, paftiattionality,
allocation requests for functionality, etc., ardited. The result of each phase is designed pattieosoftware
product, which is presented in the form of: strugktgraphs, topics, answers, diagrams of new demanie
specific product for each phase is called prototypl@tions. Software prototyping is applied to gete rapid
software artifacts so as to be tested and evaluatembcordance with the requirements. The requirgsne
represent input parameters for each phase of s&tdevelopment. Why is the process model very itant?
Because it primarily provides guidance to the dicgcof: the phases, promotion, prototypes, valatatasks
and concrete responses to the initial requireméent$s directs the project to generating the maiojgut
objectives. Many software projects have failed bseathey followed an incorrect evaluation and dgwelent
phases or phases of the wrong direction. In tigand Berry B. proposes a framework for softwareettgpoment
(Barry Boehm, Prasanta Bose, / Greg Toth, 1993)¢ctwis now not only the theme of practical and stfie
experimental papers, but also the basic developaresat that is implemented in various software ptaté and
contemporary development models.

Planning
astimation
scheduling

risk analysis

Deployment
dalivary

feadback

Modeling
analysis
dasign

Construction
code
fest

Figure 1: A typical Boehm's spiral model (Pressni201.0)
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Following the example of the spiral model, propobgdBarry B. and his team, modern component soéwar
development is based precisely on these projectgsha
The modern CBSD model

Component-based development model (CBDM) combinasynof the features of the spiral model and has
evolved into a natural complex and iterative apphom software development through which applicaiare
constructed from "well-packaged" software composeltodeling and development activities of the congra
model begin with the identification of the possildemponents. Components are designed as conventiona
software modules contained in the repositorieotifi@re components. Regardless of the technologg irsthe
creation of components, the development componedehincludes the following steps:

1. finding the available component products and tlke@mluation for the corresponding domains of their

application,
2. consideration and adoption issues of componengiat®n,
3. designing of software architecture that can impleimeeady-made components and their already

developed software interface,
4, the integration of components into the existindhaecture,
5. comprehensive testing so as to ensure the propetiéning of the integrated system.

CBDM generates and integrates R software, whichgsria large number of measurable benefits to soétwa
engineers: decrease of the amount of developmerd, tdecrease of costs, increase profitability, tRus
components become part of the engineering cultiRegér S. Pressman, 2010). The most important
preconditions for the successful project are dbsdrias:

- properly defined development steps,

- the coverage of all relevant activities,

- the execution of each phase according to definedeltasks,

- generating prototype solution as a result of theeiment of each phase individually,

- the analysis of completed tasks and concrete measunt of the results achieved in relation to the
requirements of direct and indirect users of thetep.

All software models can be based on the generatdveork of the activities which realize relevantteaire
processes, but each of model emphasizes developmetiities differently and defines process stepsai
different way. CBSD becomes the predecessor andbdobbone of a new approach in the production of
software systems (Lata Nautiyal, Umesh Kumar Tiw&rSushil Chandra Dimri and Shshidhar G. Koolagudi
2012). Since the traditional methodology has becslme and rigid, economically unjustified and ineint, in
that regard, CBSD has become a model whose chasticeand development phases should be simplifiats
would create conditions for the faster developmentl a closer relationship, including members of the
development team and users. With the expansion nédrmation technology, a flexible customizable
multidimensional approach in the development ofveafe products is created which includes new adtira
methodologies, such as: agile methods software logwvent (ASD) (Agile Methodology, n.d.), Dynamic
Systems Software Development Model (DSDM), Extrelftegramming (XP) and unified process. (Paul I.
Pazderski 2010). CBSD still exists somewhere betvieslitional and modern agile development.

The exhaustive research in the field of two methogioal directions lead us to the following conétus the
component development model can be improved anectéd towards light agile methods of software
development. In this regard, we suggest that eaajlesphase of component development model, which i
basically derived from the popular Boehm's "spirabidel, transforms and upgrades with agile prosggd®ses
and requirements of the system development. Eacfiesphase such as: planning, risk assessmentpgevent
and implementation, testing and introducing, exgreé and communication with the user, can be dpediby
using the component and agile methodological ampraa parallel, because these two methodologiesbean
complementary one to another. Hence, the secureediatile development phases of software comporemds
artifacts, which result from the CBSD methodologgn also be flexibly upgraded with the agile depelent
activities. Thereby, the rigid CBSD methodology Wbbe refreshed and adjusted to the flexible, rapid user-
oriented development.
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AN IMPROVED MODEL FOR CBSD ARCHITECTURE

Agile software development methodologies (Kent Bestkal., 2001) have been proposed in 2001. THeoesit
believe that the agile method is faster and be#rd, it also helps developers and users to impesigting
capabilities and techniques of software developmigite processes are above all emphasized andateal:

- people and interpersonal relations,

- the software which is usable,

- cooperation with end users,

- timely response to the resulting changes,

- the focus of the software product on technologsgberiority, good design, adaptation to the current
technical requirements of the software market.

Agile methodologies are adaptive: agile procesties/ gahe addition of new development activitiesdahus, it
modifing the developmental steps (Katiuscia Manna008). The most prominent approaches to agile
methodologies are Scrum and XP, whose significaivaatages were noticed by Kai and Claes through
incremental agile practices (Kai Petersen & Claehhid, 2008).

The benefits of agile software development havigrificant improvement of communication and cooedion
among team members and communication with the sadsuDaily Scrum meeting is seen as an instruraedt,
is particularly useful for testing working activad both for users and developers simultaneouslypidRa
realization is the result of communication and gmédion. Developers realize the demo releases dearyveeks
which was not possible in the past since the ratidim happened after several months or years. Sipoirits
(defined working activities as a phase iterationg@mbination with pronounced user feedback, leachtinging
requirements, internal processes, organizationpoticies, which create conditions for a meaningfystem
development. Agile methods have the ability to adagphe future anticipated events based on real @@urleen
Singh & Tamanna, 2014).

By applying agile methods it is possible to solvawmber of smaller, individual and partial assigntegin
terms of changing requirements, working and busires/ironment, social status, political and othafiable
trends. If the problems are not precisely defirieithe steps and tasks are unclear, or if the fiealilts generated

by a software solution are not recognized, theeagibcesses are then very useful, because thetiastiare
carried out constantly, iterations are repeated, the role of users and professional members ofteéhe is
constantly present. This affects directing uncfgacesses and tasks, which is reflected in the etitiye power

of the software generated product, and it alsongtheens the competences of the development teanthand
company which appears on the market with this sivproject (StaniSevilja, Jankové Marina, & Obradow
Slobodan, 2012). Connecting agile and componengdagvelopment, creates a methodology that promises
success of the project.

A framework for improving CBSD model
Flexible integration of these two methodologicapayaches provides support in software developmianthe

large" - CBSD, and "in the small" - ASD. Both apacbes have interesting and irreplaceable elemehisse
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integration not only provides a lot, but also cesah new era in the software industry. As Boehmhasiges,
ASD methods are suitable for small changes in tiogept, but on the other hand, major projects negmiuch
larger changes. Hence it makes sense for a smalltnof agility to be involved in large CBSD projgcCBSD
is focused on a good analysis and documentingeottimplete system architecture. In the develop@&8D
uses already completed component solutions, bthercase of its own development it is proposedstm the
agile approach, because ASD is suitable for snrallepts and useful software units, such as compsremd
other software artifacts.

Mcllroy (1968) was the first who gave the idea afgucing commercial components more than forty yaao.

The component is "independently distributed" withire component model, whose phases are planned in
accordance with the Component-Based Software LifeleéC(CSLC) which can be basically built within kgi
processes. Moreover, the complete specificatio@®fC engineering is also the input for the develeptrof
components with the agile methods. Since the coemisnare independent software units that fit ifte t
component-based software architectures, their ienidgnt development can take place simultaneoushygh
agile processes (Wolfgang Radinger / Karl Michaeé&hka 2003).

Each phase which aims to develop and implementdimeponents can be replaced with a consolidatea agil
processes, because the component development épendent. The component model according to the
requirements of engineering, must be specifiechénflanning phase. This complete specificationguerénce

of the component that develops, is input to thdeagrocess. Since the components are independwesit, t
development can take place simultaneously. Thegiatmn of component-based approach for software
development, with the agile development methodblesathe development of the long-lasting softwasten,

of different performance and scalability. CBSD ak®D combination is a new paradigm aimed at develppi
big and complex software systems, with the flexde user-oriented approach, for the developmeobloérent
components. An easy integration of both methodsdse promising than any so far (Wolfgang Radingear
Michael Goeschka 2003).

Based of the framework that are proposed by AdnhanK et al, we came to the conclusion that theereus

software artifacts, which were previously develgpeh be modified and upgraded in several phasgsvith
the different methodological approach.

Phase |

Re-usability oo
Sesfiwire Compor;EnLDevellcpmen( T n,?r_u;a!j.my
+ * s agging
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v 1
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Figure 3: Reusability Framework for CBSE (Khan, Khamir, & Khan, 2014)

The Framework is divided into two phases. In thistfphase they are proposing the storing newly Idpeel
components for the future use in the storage. érstttond phase they are dealing with the reseacthralysis

of the stored reusable components. We propose panex the defined model, with the role of agile
methodologies within the development phases. Btifsgs of the development would be enhanced if some
elements of agile processes and methods were imeplkexah in the development phase activities. Software
development includes new development, research,ificaitbn, code reuse, prototyping, reengineering,
maintenance, and any other actions that resultsofeare product (Adnan Khan, Khalid Khan, Muhamdma
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Amir, & M. N. A. Khan, 2014). All these activitiesan be divided into phases. The incorporation dfeag
processes can be accomplished as a part of thaséties which these processes can be supporteds It
necessary to precisely define input parameterstla@dartifact performance specification that is deped or
modified.

CONCLUSION

The combination of component software architecturg modern agile principles of software development
has gained considerable attention in recent yetowever, there is still no comprehensive overvidhe
current state of research on the implementatiomagie approach to component software development
architecture and their mutual combination (Cheng{dfeng Lianga, & Paris Avgerioub, 2015). Proposed
methods include significant theoretical and pratticontribution of component-based working models.
This paper emphasizes the importance and role o50;Band the power of transformation and its
upgrading. The power of CBSD demonstrates the teng-existence in the software industry, not ohky t
methodologies but also its artifacts, since 1968@duglas Mcllroy, 1968) to the present day.
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ABSTRACT

Modern life requires managers who manage busineganizations and enterprises, daily training ang th
introduction of innovation in the management prscadowadays, one of the key elements of this is the
application of information technology. The emergeraf information technology in business offers aiert
advantages, affects the quality of operations, costrol, and also the company competitive advaniaghe
global crisis. The survey was conducted on thetdeyr of the Republic of Serbian, on a sample 0613
companies. The research results show the greatiamse of modern information technology in business

Key words: information technology, information system, cotiip@n advantage, market, global crisis.

INTRODUCTION

The last twenty years of information technology énéaund application in all aspects of business life
and thus become an indispensable segment of cootamgpsociety. With the development of
information technologies and structural reform, egptises are encouraged to incorporate new
technologies into their business.

Modern information technologies gaining importareeery day, lead to changes in the way the
business of the company and the company competitivantage in the global crisis. The emergence
of electronic commerce defines the role of certeempanies on the market, but offers certain
advantages and benefits (Rajcevic, S., 2008). Aaitin of information technology affects the
business more efficient, more successful flow &rimation, control of costs and time in the company
competitive advantage in the market.

Advancing age and the introduction of new informattechnologies in business enterprises is a key
role in achieving competitive advantage in the raaik terms of the global crisis. The globalization
of markets, the availability of access to compeditienterprises and large dynamic marketed
conditioned room for the introduction of new tergija in the company.

One of the key elements of survival and competitideantage in the market in terms of the global

crisis is the application of information technoldgythe enterprise. Modern business in a time e&pr
expansion gotrovo would be inconceivable withoetike of modern technology (Turban, E., 2009).
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STRATEGY AS THE COMPETITIVE ADVANTAGE OF THE COMPAN Y ON THE
MARKET

The survival and prosperity of enterprises in thegkat in terms of the modern economy is an impezati
competitiveness. Competitive advantage is an orgéional capability that allows the company to gatee
significantly more value for the customer compareds competitors (Porter, E. M., 2008).

In order to achieve the company and maintain a etithge edge in the market, there is a need fostzont
changes that are manifested in the formation efueat innovation. The survival of the enterpriseket
implies a successful struggle with competitorsnasiagers of companies claims to assess the neatlicit

in the environment, potential opportunities companireal competitive opportunities while reduciage
and provided positive results. The introduction apglication of information technology can be ssstel
only if the development of an information systemcimmpliance with the development strategy of the
business system.

An important application of modern information taclogy in all business enterprises have brought new
opportunities for competition competitors in the rket, and thus forced companies to rethink their
business strategies, all in order to maintain tbeinpetitive advantage in the market in terms efdtobal
economic crisis. Everyday the development of coitipetand the current global crisis requires that
companies conduct frequent business process anélygiban, E., 2009).

Achieving competitive advantage in the market idels analysis of business processes, as well as dail
monitoring of global business trends in the marketmnpetitive advantage is not a permanent struchure

it is viable. The main objective of any enterprisgeda achieve and to maintain a competitive athganin

the market, and it is achieved innovation in thedpict or service. Most of the companies becameeofar
the fact that today only satisfying customers isermugh to be competitive in the market, but thaye to
exceed the expectations of customers, becausetlmatlgan convince the buyer that they are the hrest.
terms of increasing competition can only survivenpanies in their strategic vision of seeking solusi to

the highest quality products at the lowest cod, @@rformance of business processes in the shartest

What is most important for the management of theagany is that in strategic planning properly the
information technology and recognize their impant lmisiness operations in the market to achieve a
competitive position. Measuring performance hasobexr a major component in the development of
business strategy in times of global crisis andieaing sustainable growth and a high position ia th
enterprise market.

IMPACT OF INFORMATION TECHNOLOGY AS A PRIORITY OF C OMPANIES IN
TERMS OF GLOBAL CRISIS

In the modern daily life occur and different int&ie then a variety of expertise in people who rgana
business systems and organizations, and oursedwess|of organizational complexity, and therefore
different types of systems. Never one system cdanpravide all the necessary information needed an
organization or a business system. The businesdtiast of the company are held by the sectors iwiits
scope of business has adapted to the approprfatenation system. All these systems need to bootwla
single unified system adi information on the operat of the company. Information systems are cceie
the application package, which, depending on tb®s@ which they are used, have formed the ©béy
should be strategic, ie that they meet the compangin goals (Porter, E. M., 2008).

New trends in the development of information tedbgyp go hand in hand with the development of new
business activities of the company, new productiod information technologies that require contiraiou

adjustment of the whole company management instmtsria the line of realization of the set goalseTh

use of information technology plays an increaswig im the formation of new products and services.

The main role of the company's reengineering bssinelationships, improve business activities withie

same, and thus achieve a competitive advantageeimarket. New forms of application infomacionih
services within the company allow the implementataf quality business policy. Using e-commerce,
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buying at a distance and other information servicestomer svakaodnevno assumes an increasingly
important role in communication, and thus "classiofanufacturers are becoming multi-media
representatives information using the Internetown database.

The impact of information technology on companieshie Serbian Republic, in times of global crisisd

a number of other benefits that are reflected & riodernization of business activities by redudimg
number of employees, better financial managemempemnies, the utilization of capacity resources a w
as better distribution of materials and goods.

A survey on the impact of information technology the company competitive advantage in the market
was conducted on a representative sample of 13dassentities on the territory of the Republic of
Serbian.

The aim of this study was to obtain data in ordedéfine the role of information technology in the
company competitive advantage in the market in ¢epfithe global crisis. In the Republic of Srsk8p®

of surveyed business entities confirmed that theefits of modern information technologies in their
operations.

Individual results of empirical studies have camid the very significant impact of information
technology on the company competitive advantagténmarket in terms of the global crisis. Of thé 13
subjects surveyed more than half (55%) had confirthat information technology significantly affebe
competitive advantage of companies (Chart 1).

5% 0% .
\ B extremelyimpact
B zignificantly
affect
little impact

Chart 1: Impact of information technology on themmetitive advantage of companies

Modern information technology at a rapid pace stiiw improve all business activities of the company
Modernization of business activity in the compamyider to increase the competitiveness of companie
the market is achieved by reducing the number gbleyees and thus reducing staff costs. Part of the
research for this purpose conducted confirmedttigapplication of information technology greatfieats

the number of employees, and thus saving on labdrveorkers' standard of work is becoming more
complex in the process of achieving a competitigsition in the market. Based on the very fast
development of information technologies, the resaftresearch relating to the contribution of infiation
technology to reduce staff in the company, confaraesignificant contribution to reducing the need f
labor force, even 75.55% of respondents confirrhatithe introduction of information technology thés

a need for reducing the number of employees icdinepany (Chart 2).

Empirical research that relates to the impact tdrmation technology on the company competitive
advantage in the market in terms of the globaiscdenfirmed their significant impact in maintaigin
competitive position in the market. Research hasvahthat over 70% of respondents in the Republic
of Serbian has Internet access, but also confirthedextraordinary awareness that information
technology can play an important role, and in preygathem for integration into the international
chain of business.

A survey has shown that management of the compatheiRepublic of Serbian aware of the role and
importance of information technology to improve ioess performance, to achieve a competitive
position in the market, but also the introductidmnformation technology in the enterprise is sasra
long term investment.
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i B outstanding
3, 4% 15,11% contributions

41, 303 ‘ ’ B cignificant
’ contributions

partizlly
~ contributions
75,55%

B no contributions

Chart 2. The impact of information technology tduee the need for labor

An important segment of the study represent thewief users of information systems who consider
the application of information technology is extedynimportant and necessary in the daily work of
the company. Their application considered in otdesvercome the problems in business, and to meet
the habits, needs and expectations of customens,tlanms achieve the competitive position of
companies in the market during the crisis.

CONCLUSION

Everyday competitive conditions and the marketasitun requires rapid and continuous change in
organizational behavior within the company to nteetneeds of successful business enterprises in the
market and maintain competitive positions. Fromrésearch it can be concluded that all government
activities should be aimed at creating a more falbter business environment for business startups in
the world market with providing conditions for emigses everyday modernization with the use of
information technology.

Businesses that its strategy for using the appbicaif information technology to achieve compettiv
advantage, compared to the traditional way of dduginess achieve increased workload, the greater
the profit, the more dedicated customers and @lréssults in increasing their competitivenesshia t
market amid the global crisis.
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ABSTRACT

The basis of the information system the database, a computer for collection of query data reigtito a
particular keyword, or belonging to a particulasimess application. Base data helps in organizatg th the
logical center for ease of access and loading. fLien database represents automated storage furantid
finding data. Base data are used to distinguistrabtomplex logical structure insignia finding

Key words: Information system, database, business applications

INTRODUCTION

The basis of the information system the databaseai computer for collection of query data reigti
to a particular keyword, or belonging to a particubusiness application .Baza data helps in
organizing data in the logical center for easecskas and loading of.

Management System database is part of a databsismswhich includes more data and are usually
korisnici. Today were lucky with the systems of adistration the relational and object-relational
database, because it is precisely these typestsy usually occur in modern spatial systems.

The main task of the system for database managemmé¢aotmanage and control data stored in the
database.

Database system consists of the following companent

- Program database applications

Input (chub components)

The system for database management

- Databases

SYSTEM RELATIONAL DATABASE SQL SERVER SYSTEM

SQL Server is a system for uparvljanje databases (Bata Menagement System) developed and
placed on the market software Microsoft. Biggesit pdickrosoft Back Office business package,
client-server applications, it is SQL Server, WindoNT Server, SNAServer, System Management
Server, Internet Server, Internet Information Searel MSMQ Server.

SQL Server is tightly integrated saWindovs systemgdusnly under Windows NT and Windovs
95/98, so users do not have to learn another nserface to be able to use this database system,
The disadvantage is no possibility of using soméhefadvantages of other OS, such as UNIX, since
the sresredjen only on OS Mickrosoft (Vieira,2000)
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Features of SQL Serveris very easy to use, the range of its use ranfyorg laptop computers to
process more Sistemas, is capable of storing data (varehousing), which is only possessed Oracle
and other expensive DBMS

SQL Serveris made jjednostavniji system for deploying andhaging database applications. This
enabled the use of many wizard to carry out alnatisiasks administriranja.Klijent provides one or
more of the various user interfaces, which are disethe formulation of user requirements DBMS,
which server and provides the results back to lieatc Gehrke is almost always part of a clientvser
arhitekture.SQL server is a relational databasty dedel represents a set of concepts, principles,
relations and their limitations, which are usedgderfect data representation of a real problem.

MANAGING DATABASES AND FILES DATABASE

Management of data consists of the following tasks:
- Create a group of files

- Creating and modifying a database

- Creation and modification of transaction logs

Servers koristis usedne eprostora blocks on thefdrsdata storage. One such block is called a page
When creating a table or index SQL Server used egftinuous page -Name scope for storing data
belonging to a page or index (range can be usedatable or index). All files that are used torsto
databases and transaction logs have physical ndmmesame of the file, the operating system and
logical name used by SQL Server components. (PetR900)

Files belonging to one disk drive can be groupeddts of files, which can be located the various
tables, indexes, or a particular file (or setsileS)SQL Server supports two different types ofup®

of files:

- PRIMARY

- User-defined

All groups of files belonging to the database carviewed using the:
- SQL Server Enterprise Manager
- System procedure sp_helpflegroup

Right-clicking on a database opens Properties glialtvere all groups are listed file of the current
database in a column Group File System sp_helpilggprocedure shows the specified group of files
with all the properties (the file names in thereyi

Database management consists of the following tasks
- Creating a database

- Observation and modifying options Data Base

- Modification and integration of databases

SQL SERVER SYSTEM ENRVIRONMENT

Disk storage - arhiktetura memory SQL Server inefutivo storage units eobjekata database:
- Page
- Extension

The main unit for storing data in SQL Server isagg The page size depends on the version of SQL

Server has a page header to save the informatiwsély followed by strings of data, which can be a
long two or more pages.
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System database

When installing SQL Server to generate four sysietabases:
- Master

- Model

Tempdb

Msdb

Master database is the most important, becauselitdes all the necessary system tables for work,
information about all the other databases that mdaie SQL Server, system connections with
customers and customer automation.

The model database is used as sablonka to createlefined database, content subset of system table
master database, which are in use each of thede$ieed database,

The system administrator can change the propetid®e model database, due to adjustment needs of
your system.

Memory Database provides room for temporary tablesother temporary facilities The benefit them
all bases belonging to the whole system and tlugitent is erased each time the user finishes poces
or system stops.

Msdb database is used for storing alerts, task®parhtor of record.
CREATE A NEW DATABASE

One of the first tasks to be executed in the useQ@f Server is to create a new database, and \&hat c
be done (Petko¥i2000)

- By using Ckreate Database Wizard

- By using SQL Server Enterprise Manager

- By using Transact-SQL language

Database properties can be divided into:
- The general properties

- Properties logo transactions

- Licenses

- Options Database

Each group has its own properties tab of the DambRroperties box dijaloga.Opsta (general)
properties of the database name, initial velicifilkadatabase, recording location database, theenam
of the file group to which the database pripadaaBi#ata can be placed in several files.

Log transaction database includes the name anititfa size of log files, all options on the levedf
the database can be viewed and modified in theb@ataProperties dialog box.

Three options relating to access control:

- Use the DBO Onlyobicno these fields used for dagalmaaintenance, because it restricts the use
of a database to only the owners of database atensyadministrator.

- Single User limits the use of the base to only user the same time.

- Read Only allows a transparent access to the dsabmodiikovanje prevents data from
database
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Right-click the folder in the tree Databases SQ&rv8r system and selecting New Database, appears
in the New Database dialog.

It must specify the name of the database, and thkrooptional specifications.To SQL Server
dynamically manage the growth of database filestrbasenabled switch Automatically Grow File,
otherwise you will be able to be used only to prodiskukoiji is assigned to the file in the databas

EXAMPLES MY SQL DATABASE AND PHP MY ADMIN TOOL FROM XamppPaketaDDL
— CREATING A DATABASE

5.1

CREATE DATABASE “spin® CHARACTER SET utf8 COLLATEf8 general_ci;
create table “spin’.” CLIENT °

(
ID int NOT NULL AUTO_INCREMENT PRIMRY KEY,
ID NUMBER char(13) null,
LAST varchar(50) not null,
NAME varchar(40) not null,
DATE OF BIRTH date null,
ADDRESS varchar(100) null,
PHONE varchar(50) null
)
create table “spin’." TRANSAKCIJA®
(
ID int NOT NULL AUTO_INCREMENT PRIMRY KEY,
ID CLIENT int not null,
DATETRANSACTIONS date not null,
IZNOS int not null,
TYPE OF TRANSACTIONS varchar(50) null
)i

alter table “spin”." TRANSACTIONS" add constraint FELIENT foreign key (ID CLIENT)
references “spin’."CLIENT" (ID) on delete restootupdate cascade;

/ [E] Fakultet x y 4, localhost88 / 127.00.1

< C | ® localhost8/phpmyadmin/index php?db=ditable=Riserver=18ta

rget=&llang=en&collation_connection=utf8mb4_general d&token=1c0cff875dl

TFZR - Index [ Pupinovacia (8 TFZR - Racunarski sis

£ Apps (' TFZR - Meko racunar [ Mpojexar MC dakynr

A1 AAr B = Server 127.001
phpMUyAamin = ‘
APBOT G J Databases | L] SQL (& Status =5 Users [& Export =} Import g Settings | Replication | Variables = Charsets (4 Engines
Recent Favorites .
. - X Run SQL querylqueries on server "127.0.0.1% @
anew
113 biblioteka2016
-l-, | cdcol

#113 facebookit1
%1 | facebookit2

[#L15] facebooksi

(315 facebooksi i+ create table

spin’ . TRANSAKCIIA

|#L 4 facebooksicasealat m int NOT NULL AUTO INCREMENT PRIMARY KEY, v
L1 facebooky

(L1 fakultet2016 Clear

(3L ) fakultet20163

[ Bookmark this SQL query’
L[5 fima

[#. | information_schema

L, Kolokvium {1 [ Delimiter 1 ¥ Show this query here again | Retain query box

| kenferencija

[
)
[
It
e
I
[ firmaa
i
£
[ Go
1
#
I

[#L{4) magacin2016
[#L | magacin 2016
+L. | mojafirma

#11J muzicki_albumi
|#L14) mysgl

|4 onlineprodavnica

| 4 performance_schema

| {783 XAMPB Control Pan... ||| SkriptSUPPspin.tdt - 2} Documen
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/@ Fakultet xym localhost88 / 127.00.1 X
< C | ® localhost:88/phpmyadmin/index.php? ang=enBicollation_connection=utf8mb4_general_ci&token MAURL-3:pr ¥¢
i3 Apps () TFEZR - Meko racunar  [7] Mpojexar UC darym= (8 TFZR -Index [M Pupinovacja (8! TFZR - Racunarski sic
AdisArir [ = Server 127.001 » @ Database spin
phpMUyAamin sl i _
HEETE Ht Structure | L SQL 4 Search Query | [&k Export | |5} Import 4" Operations == Privileges 4 Routines & Events ¥ More
Recent Favorites ‘.QQEJ‘Q@Q e 0O &
= X
[ J konferencija i

(#11 | magacin 2016
I
[#L13 magacin2016

(L1 mojafirma de spin. klijent
--L_ | muzicki_albumi 2 D :int(11)
B mysq @ JMBG * char(13)
. R @ PREZIME - varchar(50) \
T - @ IME : varchar(40) N\
[#. 4 performance_schema e
i ® DATUMRODJENJA - date
1. phpemy admin 5 ADRESA - varchar(100) N Be sei transakelja
8. pozorisle & TELEFON : varchar(50) N\ | D= int1)
[#L1 4 restoran € 4 IDKLIJENTA - int(11)
8.5 skiplamica @ DATUMTRANSAKCLE : date
& 5spin # 1ZNOS - int(11)
S New @ TIPTRANSAKCIJE - varchar(50)
(L Klijent
wl;‘k transakcija
{4 supp
'4‘-, | test =

[#)- 3 turistickaagencija
#l-{4 uprava

L1 videoklub

F115) videoklub2016a

F15) webauth

1€ localhost88 /127.00... | B9 o localhost88 = Total Commander 7.... ||" B3 XAMPP Control Pan... || i SkrptSUPPspin.bd - ... } Documentl - Micros...

CONCLUSION

SQL Server system database management enableficienefise of databases and their creation, and
is used every day to perform different actions eperations of the data .This system will definitely

the future to experience many more changes andoiweprents to work with databases and data,
which are increasingly accumulating from day to,dasis even simpler and efikasniji. The area data
processing is very dynamic in its development,dhauld be expected to change and progress will not
fail.Its simplicity of use and operation of the databes¢he result of a very complex system for
managing databases, which in the background andateg all actions and processes.
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ABSTRACT

Management information systems support operatigegases and certain level of management in ordgiomza
This paper presents research in the area of agpiymnagement information systems at academic utistits,

i.e. university schools. Particular concern is gite business processes at university schools teid dupport
within information system. Existing technologieattlare used within business information systemsaatyzed
in aim to be included in the proposed model of @forimation system that could support business ssE®
within university school. Current results in impirng information system of University of Novi Sabechnical

Faculty “Mihajlo Pupin” Zrenjanin, Serbia will begsented as comparison to the proposed model.

Key words: university school, management information systdasiness process, model

INTRODUCTION

The role of information systems (IS) within an ihdton or business enterprise is expressed with@
definition of an information system as a supportéoe business functions at operational and marsdger
level. Much research effort has been made in attetnpprove information system value within
organization. Since information system developm#égepends on hardware and software investments,
(Ravichandran and Lertwongsatien, 2005) explores éffects of information system resources and
capabilities on company performance. In (Perez-Mendnd Machado-Cabezas, 2015) research of
relationship between management information systemiscorporate performance presents positive sffect
of IS strategy development and IS quality to finahesults of a company. One of the most importalte

of IS expresses as »organizational memory« (Steamd Zwass, 1995), to enable organizational
effectiveness with subfunctions such as acquisiti@iention, maintenance, search and information
retrieval. Finally, the most important role of infieation system within an enterprise is decisionpsup
(Berisha-Namani, 2010) and strategic planning @#KRag011).

Previous research of this paper authors includdighgal papers related to development of infornmatio

systems, such as the impact of business reengigeerinformation system architecture change (l€aal
2011), as well as university information systenthaecture (Kazi et al 2005).
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The authors were engaged also in practical solsitiorthe general information system improvement of
University of Novi Sad Technical Faculty “Mihajlaupin” Zrenjanin, Serbia, which were described (Kazi
et al 2014). Particular solutions include inforroatisystem support to project management in edutio
activities (Kazi et al 2012), as well as other sohs for administrative support, described with{idazi et

al 2014) and other papers.

This paper presents results in analysis of conteanpotechnologies that are used within business
information systems. Aim of this paper is to preésearmodel that could integrate modern information
system technologies for the support of businessgsses of university school. Second section ofpidyer
presents related work regarding management infaomasystems at university schools, existing
technologies and solutions. Third section descrimegemporary technologies that are within for bess
information systems. Fourth section represents denihat integrates previously presented technefogi
Fifth section includes description of results ofpnaving information system of University of Novi &a
School of technical sciences (i.e. Technical FgyuiMihajlo Pupin” Zrenjanin, Serbia. Final section
describes conclusion and future work.

THEORETICAL BACKGROUND

“Waston et al. (1987) describes management infaomatystem (MIS) as ‘an organizational method of
providing past, present and projected informatilated to internal operations and external intefiige. It
supports the planning, control and operation fumsti of an organization by furnishing uniform
information in the proper time frame to assist thexision makers’. Telem (1999) defines MIS as ‘a
management information system designed to matckttheture, management task, instructional prosgsse
and special needs of the scho@Brien (1999) referred MIS as ‘a term given to ttiscipline focused on
the integration of computer systems with the aimd abjectives of an organization’. Based on the
foregoing definitions, MIS refers to a system thiges the information required by the organization's
management at every level in making operationatidal, and strategic decisions. Its main objecis/&
design and implement procedures, processes, arithesuhat provide suitably detailed reports in an
accurate, consistent, and timely manmdtS plays a vital role in the area of decision nmgkias it can
monitor by itself disturbances in a system, deteend course of action and take action to get thsyin
control. It is also relevant in non-programmed dietis as it provides support by supplying informatior

the search, the analysis, the evaluation and thie€and implementation process of decision makbiy,
2003). These systems have the ability to provideugers the processed information, analytical nsodel
real-time updates and hypothetical scenarios tietabgir decision making process.« (Shah, 2014)

The need for multi-methodological approach to regean the field of information systems is presenite

(Nunmaker et al, 1991). According to (Laudon et2413), the role of information systems in global

business today could be described with severappetives:

- Information systems manage activities, data aratmétion

- The role of IS in business is supporting: operati@xcellence, new products and services, customer
and supplier intimacy, competitive advantage, imptbdecision making, survival

- Dimensions of IS include: organization (businesscpsses, people, business functions, culture and
politics, organizational structure), managementafefy — action plans, decisions, challenges —
problems), technology (hardware, software, dataageament, networking — internet, computer
networks)

- Perspectives of IS are technical and social anddmentals are in: management science, computer
science, operations research, sociology, econopsgshology.

- Ethics in IS include several moral dimensions: infation rights and obligations, property rights
and obligations, accountability and control, systprality, quality of life.

According to (Laudon et al, 2013) , managementaoization, and technology elements work together to
create an information system solution to the bissirehallenges (Figure 1).

According to (Stankic, 2005), an information systeonsists of four components: Hardware, Sofware
(including data), Orgware (organizational formsI8fdevelopment and usage), Lifeware (IS users and
developers). One of the most comprehensive anctliaraccepted approaches to information system
architecture is presented in (Zachman, 1999). Pipecach consists of a table with:
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- Rows, representing certain level of detail : Scd@entextual), Enterprise Model (Conceptual),
System Model (Logical), Technology Model (PhysicBl¢tailed Representations

- Columns, representing segments of IS: data, fumctietwork, people, time, motivation.

- Different types of models represent cells of tHa#gahaving both aspects integrated, such as: data
scope, function scope etc.

Business

li Challenges | D S

Management \
o Information » Busiss
Organization ———— 3 system >

Technology /

Figure 1: Information system support to businesalehges (according to Laudon et al, 2013.)

RELATED WORK

Contemporary Technologies of Business Information y&tems

“A continuing stream of information technology iniations is transforming the traditional businesslao
What makes the MIS field the most dynamic area usiress is this continuous change in technology,
management, and business processes. Examplesnsfotraing technologies include the emergence of
cloud computing, the growth of mobile digital bwess platforms based on smartphones, netbook
computers, and, not least, the use of social n&svby managers to achieve business objectives. E-
commerce is generating global revenues which aseigg at an exponential rate, and is changing how
firms design, produce, and deliver their producid services. Likewise, the management of busiriass f
has changed: With new mobile smartphones, highespéieFi networks, and wireless laptop computers,
salespeople on the road are only seconds awaytfreinmanagers’ questions and oversight. Managers o
the move are in direct, continuous contact witlirttmployees and have online, nearly instant adoegse
important information they need for accurate amebly decisions.” (Laudon et al, 2013)

e modules i.e. enterprise software

Finance and accounting

Human resources

Manufacturing and preduction
Sales and marketing

Increase operational efficiency

Enforce standard practices

Standardize and coordinate business processes

Rapid response to customers

Improved decision making

Figure 2: Information system modules for supporoperations and customer relationships (Laudon
et al, 2013)
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Since information systems support various aspddisiginess processes, the technology solutionslduail

categorized as support to: Operational functiopalitd customer cooperation — solutions include o

management systems, communication tools (e-maditam messaging, video conferencing, social
networking) as well as enterprise applicationsuflan et al, 2013): Web applications, CRM (customer
relationship management) solutions, ERP (Enterpfi&esource Planning) systems, Supply chain
management systems: Management support in deasaking — solutions include: Rule management
systems, business intelligence solutions (datahlearge, data mining), knowledge management solutions

Management information systems at schools

In aim to effectively integrate with society, edtional systems are exposed to using and constant
adjustments of diversity of technologies. In (Pidex, 1999), higher education strategic issuesrdaya
application of technologies is examined. Applicataf technologies is closely related to strategithp

that could be taken. In aim to become effectivetsgic agenda for higher education institutionsusih
change strategy from operation level of data swtagintelligent systems that could enable analgsid
decision support. Digital era affects informatigrstems, but also pedagogy introducing new insiooeti
technologies.

Impact of management information systems to schdatinistration has been explored from diversity of
published papers in (Shah, 2014). Including infdiomaand communication technology into schools
requires investment in hardware, software, netwaylkand staff development (training of administrativ
and teaching staff), but the investments and effatre proved to be worthwhile, since there werayma
research results showing evidences on positive éinpa school performance and effectiveness.
“Management information systems (MIS) are beingdusg schools to support a range of administrative
activities including attendance monitoring, assesgmecords, reporting, financial management, nesou
and staff allocation. MIS provide managers wittomfation required to manage organizations effityent
and effectively. Reduction of workload, benefidi@pact on time management, and improvement in the
quality of reports have been highlighted as majmpact of MIS on school administration and
management.” (Shah, 2014). According to (Shah, ROhény related work present ICT use inhibitors,
such as: lack of training, lack of senior managdnsipport, lack of technical support, lack of ICT
resources, lack of a genuinely supportive cultiaZrek of staff individual confidence and motivation.

Duch schools experiences with computer-assistedagegment information systems were described in
(Visscher and Bloemen, 1999). The process of scimbatmation system (SIS) inclusion in schools was
described from design strategy perspective, hasimgidered SIS features (quality of hardware, datey,
format etc) , implementation process featuresringi, help, encouragements from management), use
features (extent of use, period of use), positivet Begative effects (teaching quality, managemaatity,
motivation) and school organizational features {(maion, freedom to use or not, computer experignce
goals of SIS) that influence effects of SIS usdgeestionnaire was given to 498 (195 responded) Duch
secondary schools related to SIS. Results showthleamost used modules are student test scores, fin
examination registration and financial student adstiation. Less commonly used are absentee
registration and timetable administration. In mamagnt modules, even large variety of reports artd da
analytics were provided, they were underused tagh Hegree or used only as administrative support.
Management and teaching staff used the SIS in spealientage. The main dissatisfaction was with:
training, innovation pace (too slow) and supportmaintenance or using problem assistance. Positive
opinions about SIS usage was in better insight sctwol functioning, improved use of resourcestebet
basis for curriculum planning and internal commatian.

THE PROPOSED MODEL

This section presents the proposed model of amgraltenformation system of a university school. The
model is designed to enable implementation of mftion system that could support business procegses
university school. Business processes are groupedsections and for each section there were devera
types of information and communication technolodisted as suitable within available contemporary
technology solutions.
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Table 1: The proposed functional-technological niddeuniversity school information system

MANAGEMENT COMMUNICATION

- Business rules management systems with

- Knowledge management systems institutions/companies

- Business intelligence systems (data warehouse, ddta and persons (students

mining) researchers)

TEACHING RESEARCH TECHNOLOGY - SMS service
- E-learning - Internet AND RESEARCH - E-mall

(CMS) - Academic and PROJECTS - Instant messaging
- Multimedia research - Project - Mobile applications
- Web networks management toolg

applications

SUPPORTING LOGISTICS
- Client/server applications for finance/accounting,
library, human resources, legal service office
- Web applications
ADMINISTRATION
- Document management systems

The proposed model could be considered as geneygfiiicable model to any university school, but the
“underlying example” for the model is example ofyaical Serbian university school. Listed technglog
solutions for particular types of business proeeedels support will change during time and theppsed
model includes the contemporary available ICT sofst

CASE STUDY - RESULTS IN APPLICATION OF THE PROPOSED MODEL

This section presents results in implementatiorthef proposed model within University of Novi Sad,
Technical faculty “Mihajlo Pupin” Zrenjanin, Serbighe proposed model is used in this section ttuata
current state of information system and to enapstesnatic direction of future activities in infortian
system improvement.

Current state of information system at within Umsiy of Novi Sad, Technical faculty “Mihajlo Pugin

Zrenjanin, Serbia is based on previously developedules from external vendors (software companies

and central university ICT sector) as well as friomernal ICT staff (web administrator, IS admirédtr,

students within special ISF project (ISF, 2014-2917

- Management support — tools available, but in uske teaching and research processes

- Teaching — e-learning system developed, but notl.uBaculty web portal used as open-access
source for teaching material, information dissertidmaand classes organization

- Research — Academic network and constant high tguadiernet access, University scientific
network and access to all necessary journals pagekobson system.

- Technology and research projects — Project managetnels available, used for teaching and
research projects

- Supporting logistics — finance office (software nroexternal programming company), library
software supported from University central librahgman resources and legal service office not
supported with particular software.

- Administration — document management system deedldp 2014-2017 internally within ISF
project (students and teaching staff engagemestftware development).

- Communication — business SMS software service avai] Mobile (android) application developed
internally (teaching staff engagement).

Final conclusion of application the proposed mogdethat future directions should lead toward better

software support to management, administration @rpgporting logistics, while core business processes
have appropriate software support.
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CONCLUSION

This paper presents the role of information sysiéthin educational institutions, as well as currstatte in
IS design and technology implementation for genleuginess systems.

This paper proposes a model as a framework fouatiah of current state and future improvementrésfo

in information system development for the univgrsthool. This way, systematic way of information
system development is proposed. Results of theogezp model application within a case study show
suitability for general development planning aneegidirections for future activities in informatiegstem
development.
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ABSTRACT

Intranet and intranet portal allow organizationsnform and support employees in all important segis of its
business processes in an efficient manner. Howéweanet portals have evolved from ordinary effextools
for finding and unidirectional data transfer totfdams for two-way collaboration and exchange obkiedge
among employees. The current trend in intranetapdevelopment is that it should be organized prighas a
knowledge exchange portal, thus providing the mamamnt of internal knowledge. The main objectivehi$
paper is to highlight the importance of internabkiedge to the organization, as well as its manageihrough
the intranet portal as an useful tool for knowledg@gnagement. In this paper, we briefly presentedse of
intranet portal development in our institution. \Aleo performed literature review in this field irder to define
key terms and to highlight the current trends. Riew of the literature found that the internal kiegge is
fundamental for well-functioning of an organizati@md particularly for its development and innovatio
Implementation of intranet and intranet portal givemployees the ability to be well informed, tosdiminate
expertise, and finally to make better decisions.

Key words: Intranet portal, knowledge management, tacit Kedge, hospital settings

INTRODUCTION

The intranet portal was implemented in the Genteoapital “Djordje Joanovic”. It is a secondary care
health institution for inpatient treatment and ps@mn of specialist medical consultation service,
which performs specialized diagnostic, therapeatid rehabilitation methods and procedures. General
Hospital provides health services to the citizehshe Central Banat District, and employs 1,095
workers. Intranet at our institution has existeddeveral years. In the year 2013, management made
the decision to move forward with the introductafrintranet portal as an expansion and bettermient o
the existing intranet. We set out to develop amaimt portal for many reasons and from various
perspectives. In order to become knowledgeabletaheuheory, and to adequately define key terms,
we performed a literature review. Our ultimate geak to get a good orientation in the development
and implementation of our intranet portal. In thagper, we briefly presented the case of intrangapo
development in our institution. Findings from sdnof the literature could be considered helpful for
all organizations that developing or implementingrdnet portal in order to manage internal
knowledge. However, findings of our case study lanted to the scope of our institution with its
specific features, or very similar healthcare orggation.
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LITERATURE REVIEW

It is well-known fact that knowledge is a resourtet needs to be strategically managed by
organizations and can lead to competitive advantdgen privately owned. Additionally, knowledge
management (KM) is related to as an organizatianfity implemented for creating an ambience in
which data and information is transformed into kiemge and then to capital (Gabbay & May, 2004).
The concept of KM in a broader sense could be destias the efficient use of knowledge to advance
organizational capability and competitiveness (Hsian, 2006).

To be more specific, Girard & Girard, (2015) gate following definition of KM in health care:
"Knowledge management is a set of principles, tamtsl practices that enable people to create
knowledge, and to share, translate and apply whay tknow to create value and improve
effectiveness.”

Outcomes of the study on KM implementation (Hassaumt al., 2015) demonstrated that KM can be
applied to medical science. By implementation oftegnatic KM into medical science, every

healthcare professional, can help promote the ioreatapturing, sharing and applying of his

knowledge to practice. It is presented that le¥etrmwledge in medical groups is determined by the
total amount of knowledge accessible and its l@fefansfer, pointing out that sharing knowledge
would help better use of distributed knowledge, aocbrdingly facilitate better health care delivery

Today, there are various options for KM implemeintain healthcare organizations. One of the most
commonly used is the intranet or intranet portéterature says that it could be an effective tecéini
solution for KM in all industries including the Hdacare.

But before we go deeper into the study of intrgpaetal, we must define the intranet. According to
Gartner (Gartner IT Glossary, 2017) intranet is:riétwork internal to an enterprise that uses theesa
methodology and techniques as the Internet. Itois necessarily connected to the Internet and is
commonly secured from it using firewalls. Intraneften use an organization’s local-area networks
(LANs) or wide-area networks (WANSs). Services imduwebsites, collaboration, workflow and
messaging services, and application developmentranet portal can be seen as an intranet upgrade
and can be described as a gate that combines aixedbk information and applications on the
enterprise intranet. This is a tool that helpsaaigations to better manage their data, applicatiomd
information through personalized views. In hospsettings, intranet portals are becoming very usefu
tools for management of internal knowledge. Murté&z@reer (2002) noted that the main purpose of
portal is to aggregate information or knowledgarfrdisparate sources and present it in a uniform
interface, thus providing each user a personalaed integrated view of corporate information,
business intelligence, and applications. Finallythars concluded that enterprise portals allow an
easier flow of knowledge inside the organization.

In the study of Rand (Rand, 2000), in order to supbpis standpoint that the intranet can be a \déia
“support vehicle” in the knowledge management &y of an enterprise, author indicates the
importance of working knowledge. Furthermore, hingsoto the importance of 'how-to' knowledge
and its communicating from worker to worker. Captgrthe knowledge that is locked up in the heads
of a few subject matter experts and distributingviér the organization’s intranet is one of thetbes
ways to efficiently protect crucial knowledge. Thager the organization the more important an
intranet becomes to distribute information in tihgamization. Quinn et al. (2014) reviewed the use o
knowledge exchange portals (KEP) in public hedliirey noticed that portals have evolved and can
have design features that enable integrated atcasdevant content and resources in one location,
sharing and distribution of tailored informationdafor bringing people together for knowledge
exchange. Evidence suggests that KEPs in combmatith other knowledge management strategies
can influence evidence-informed decision makingpublic health. Guran (2008) introduced the
concept of Knowledge applications (Kapps) that dduling the knowledge-enabled intranet (KEI),
defining KEI as an intranet that helps the orgaimmato develop and profit from its exclusive
knowledge resources, and supports the needs obgegd in their role as knowledge workers. He
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also considered the knowledge content artifactriight create a valuable part of knowledge-enabled
intranet. Analyzing large amounts of data from dnuginess model, determining the personalized
predilections of all users and enriching them wélevant information are the main business benefits
from Kapps.

Considering the fact that knowledge generation dstlg, there is an ever-present dilemma for
organizations related to sourcing of their knowkedlgvelopment. Whether to develop internally or
via external sources? Many companies accentuateaiue of acquiring knowledge from external
sources and use it to facilitate the growth of tlmevn knowledge or competence. In the study of
Falkenberg et al. (2003), authors listed instandéeternal knowledge development, and pointed out
that internal knowledge acquisition and creationlearning, takes place within the limits of the
company when its members produce and distributekmewledge through activities such as in-house
R&D, stressing that there is no clear boundary betwinternal and external learning in the actual
circumstances.

Assumption that the internal knowledge is crucialrealizing the full potential of the external

knowledge proved Devinney et al. (2011). The resdfom their study showed that external

knowledge in itself is rarely determining performanindicating that it needs to be transformed and
internalized which happens when combined with @dsknowledge or new internally generated
knowledge.

Another strong reason for implementing an intrgo@ttal could be handling the tacit knowledge.
Puusa and Eerikéinen (2010) pointed that ther® islear line between tacit and explicit knowledge
and the use of the concepts is not settled. Tactviedge is often linked to a personal and subjecti
rather than to a group or an organization, butfith@ings of this study support the view that tacit
knowledge is also context-dependent and organizatiecific with a strong relation to organizational
culture. Stressing that the asking questions &l Wit trying to understand the tacit knowledge and
make it visible, the authors also pointed out thhttacit knowledge is not possible, not either
necessary to transfer.

Healthcare professionals, through externalizatimnvert their tacit knowledge into explicit
knowledge. Special importance in the work of ciimits has “mindlines” or “collectively reinforced,
internalized tacit guidelines”. Clinicians usuailgly on mindlines in practice because of the rdle o
tacit knowledge, which is more essential than ekpknowledge. Therefore, they combine the
knowledge with midlines in their communications eerting knowledge into practice (Hassanian et
al., 2015).

Regarding to innovation, a few authors (Lu & Ts@040; Uden & Naaranoja, 2011; Lin et al., 2010,)
agreed that it is hard for an organization to imerdts business performance without managing
knowledge, underlining the view that innovatioraikey factor for building sustainable competitive
advantage. Behind the innovation lies knowledge #msl knowledge often comes from internal
sources and original ideas. The case study fromaDké2012) revealed that intranet is a strongly
supportive tool for capturing knowledge from miredgshe members in an organization, also stressing
out that it is just a tool which is useless wheis ihot used. Furthermore, intranet portal coulge gi
employees of an organization a powerful means fmressing critical knowledge and to share
knowledge and generate innovative ideas.

Outputs from research of Rand (2000) confirm tmapleyees do not instantly “flock” to an intranet

just because it is there. Managers and IT profaatéomust cooperate to lead the organization to the
intranet.
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MATERIAL AND METHODS

The intranet portal was implemented in the Genkoapital “Djordje Joanovic”, Zrenjanin, Serbia.

Hospital has already built an IT infrastructuretranet and HIS. Within the intranet there is a
determined, structure based set of folders, cangigeneral and accurate documents of internal
importance, thereby largely supporting workflow @iployees. The first step in the process of
developing the intranet portal was to study thelregnents.

Department for quality improvement had analyzedetkisting intranet solution and then submitted its
requests. Also, the Department for education arahsfic research delivered its requirements ratati
to the management of medical knowledge, but algoréguirements for knowledge sharing and
externalization of tacit knowledge. We have notitieat there are several target groups of usersadt
clearly seen that in addition to the personalizatbthe portal, it must contain user groups, prima
due to CME. In the existing intranet, searchingiise consuming. There are no possibilities for
knowledge sharing and externalization of tacit kisalge. The main challenges were to develop in
short time and with no additional costs. Everythivag to fit into the existing hardware / software
infrastructure.

After a thorough and detailed requirements anglys®s created a prototype. For the successful
creation of any application, today it is crucial rake a quality UX / Ul design. We developed
wireframe mock-up by using Balsamiqg 1.6.69. Fundaally, we installed Wordpress 4.0. as a most
popular CMS and blogging platform today. The neégpswvas to choose appropriate theme and plug-
ins. First of all, we had chosen an appropriatly fdsponsive theme, and then consecutively iretall
all the necessary plug-ins that expanded basic @Mstionality. Plug-ins had to meet functional
requirements that we categorize in the followirsg li

Membership - controlling of all activities reddtto the membership (personalization, groups)
Calendar - scheduling specific activities witthie time frame

Surveys and polls - surveying satisfaction oplayees and their aspirations

Upload / download - monitoring of users’ content

Quizzes / tests - implementation of CME act@gtsuch as electronic accredited test
Socialization — providing the expert forum witdrtain medical issues

Localization - enabling complete localizationfrant end and back end

NookwbhE

It is important to note that the whole system isdshon Web 2.0, and hence that, incorporates
comments on most items. Thanks to that, we couleéatchidden knowledge and affection from the
staff.

At the end of this step, the intranet portal wasokied with appropriate graphics solutions. Finadly
browser-based intranet portal application was aesigand developed, keeping in mind the complex
workflows of all departments in the entire hospital

The intranet portal application consisted of fieenponents.

1. The first component was a browser-based apgit#tat is based on Wordpress 4.0.

2. The second component consisted of an open-s®D&MS (MySQL).

3. The third component was the web server. We wglegpache as an open-source solution.

4. The forth component was the operating systen).(2& have chosen MS Windows Server
2003 because we had the existing infrastructuresapgort personnel to help troubleshoot issues.

5. The final component was the hardware, which isted of server hardware and end-user

interfaces, which in our case were thick clientd aeveral workstations.

The final phase was implementation. System wasdeastd successfully implemented on the existing
hardware / software infrastructure. We have to nthtat it did not go quite smoothly. We noticed

some problems in testing related to the compatyalf WordPress plug-ins and MS Windows Server.
Some plug-ins we needed to particularly adjust smhe to replace with others, similar but more
suitable ones.
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RESULTS

As a result, we realized a fully functional intrargortal within the budget that fulfilled all the
requirements that were set. Additionally, it wapliemented in the existing infrastructure.

FINDINGS

A review of the literature found that the interikabwledge is fundamental for well functioning of an
organization and particularly for its developmemnd annovation. From our case study, it could basee
that intranet portal based on WordPress could beffandable solution for healthcare organizations
regarding timely informing of employees, sharingemal knowledge, as well as implementing of
CME activities through quizzes and questionnaifscialization is another important prize from
implementation of such intranet portal. Finally,aasajor gain, it could enable to some extentt taci
knowledge externalization through web 2.0 technglog

DISCUSSION

The problem of how to manage the internal knowleidgeospital by utilizing intranet portal can be
solved in many ways. The other options that weresiciered included Liferay 6.2 and MS SharePoint
2013. Liferay Portal is a free and open sourcerprige portal software product. Liferay, which is
based on Java and portlets could be somehow hatdstomize, and generally has steep learning
curve. SharePoint is a web-based application tiiagrates with MS Office. It is a tool that helps a
organization manage its internal communicationgliegtions and information more easily and
provides the means to capture and share tacit laugel However, drawback is that it requires CALs
which is about $100 per user.

Restricted to budget, we decided to set up ouaretr portal based on WordPress. It is an open sourc
and free scalable solution, easy to deploy and Tisere are huge number of free quality themes and
plug-ins that provide quick customization and exgam of a CMS. WordPress has a large and
friendly community for support and troubleshootifge have to mention that our institution already
has two solutions for managing internal knowledsgeh as a simple KMS and an LMS based on the
Moodle. Therefore, in our hospital setting, intrapertal is an additional but powerful tool for tha
purpose.

CONCLUSION

It could be concluded from this paper that intrapettal gives employees the ability to be well
informed, to disseminate expertise, and finallymake better decisions. Internal knowledge is
fundamental for well functioning of an organizati@md particularly for its development and
innovation. Intranet portal that we presented jzatde to manage internal knowledge and furthermore
to successfully support all four knowledge dimensie socialization, externalization, combination,
and internalization.

Nowadays, the implementation of an intranet pattas not necessarily have to be a hassle as there

are many affordable solutions. However, managimgitiernal knowledge within an organization in
an effective way could be quite a challenge.
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ABSTRACT

Personnel evaluation and selection is a very ingmoractivity for the enterprises. Different job dedifferent
ability and the requirement of criteria which caeasure ability is different. It needs a suitabld #lexible
method to evaluate the performance of each cardatatording to different requirement of differeoib jrespect
to each criterion. Analytic Hierarchy Process (AH®pne of Multi Criteria decision making methoaths a
method to derive ratio scales from paired compass&@imple Additive Weighting (SAW) which is also a
simple and most often used multi attribute decigechnique. The method is based on the weightethgee
The method proposed in this paper successfully tadtie ambiguity and imprecision associated with phair
wise comparison process and reduces the persaamidss. This study tries to analysis of Analytierbiichy
Process in order to expect the recruitment probessnore reasonable based on the fuzzy multiplerzxit
decision making model to achieve the goal of pamsbrselection. Finally, an example is implemented t
demonstrate the practicability of the proposed wth

Keywords: Fuzzy AHP, SAW Method, Personnel selection, Fubzgision making.

Full paper was printed in Journal of Engineering Management and Competitiveness (JEMC)
Vol. 7, No. 1, 2017.
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ABSTRACT

Today, atypical employment, such as flexible foroisemployment, has gained more important substégtia
within work science researches. As a result ofetmnomic crisis, the flexible employment form hppeared as
an alternative solution, as it has cost reducirfgces. The authors examined how the different congsa-
operating in the Hungarian capital- react on thenemic crisis. Do they prefer the flexible employthéorms
as a possible and effective way of employment?0ih32and 2015, the researchers also carried outvaysthat
tests the results of the current study, some esfilthe quantitative survey of the organizatiomserpresented
in Budapest. Based on the analysis in 2015 thenirgtions were more optimistic, and this is one ifestation
of the willingness to expand employment as showdte authors’ aim with this study is to supply relet/
answers regarding the new prospective methodexibfe employment.

Keywords: atypical work, flexible employment form, econorgiises, alternative solution.

Full paper was printed in Journal of Engineering Management and Competitiveness (JEMC)
Vol. 7, No. 1, 2017.
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ABSTRACT

The total imposed by the urban naval system, oiitimar profession, defines maritime professionaliama
specific profession. From this and many other regasdt is necessary to take seriously into accahst
educational and practical application of healthvpretive modalities today. Speaking of the maritjpnefession,
it is evident that the concept of educational vgligdhould be much more pronounced than when itesta the
professions carried out on the mainland. This figds in favor of potential risks and / or proceascellations
that are inevitable or more present than in the adsperforming work and life tasks on the mainlafmtie
deterioration of the psychosomatic health of sailon a "long sailing ship” is evident in the obsg¢ians and
diagnoses of psychosomatic suffering and socioplygical alteration of current personalities.

Key words: Professional Seafarer, "Naval Ship", Psychosantdgialth, Urban System, Restraint Space,
Psycho-Somatic Suffering.

INTRODUCTION

The ship as a urbo dynamic system can primarilgbiserved in two basic segments. First, the ship as
a urbo dynamic space, and the ship as a urbo iresdrapace. In both observations, there is an @husu
work-life engagement for many or at least for &k teconomic engagements. Working and non-
working (engagement) of a seafarer on a "longrsaisihip" is subject to the same destructive factors
relating to swinging, tugging and other disturbant®t are present, and may be said to be constant
due to sea-ocean cruise conditions.

"A boat of long sailing regardless of its modern technical-technologiesfggmance is subject to the
influence of natural phenomena on water (sea ardrm). The common name of water occurrences
are wavelengths that can be different in strengthleeight as shown in Bofors from 1st to 12th grade
It is not just the problem of sea waves, but tleeenot a few other factors that strongly, graguatl
immediately (aggressively) affect the occurrencepsfchosomatic disorders and socio-physical
alterations of seaman's personality.

Multidisciplinary absence outside the family, tewgiare variables, noise, vibration, insomnia, the
impact of the work specification on the "guardssteyn, the effects of the restriction on the space,
nostalgia, nausea, alcoholism, smoking, seductisedatives and other medications and analgesics,
multicast use of mobile telephony Such as teleconication information devices, limited physical
contact socios, sexsus abstinence and sexual twernahich is often manifested by masturbation,
drug smuggling, weapons and other prohibited gdimtsuse of the desire to make as much money
for as little time as possible, ..., strongly affée occurrence of circadian destruction.

1 The term "Sailing Boat Sailing" by Prddr sci. THAT. Durovi¢ used the term "over-the-counter merchant ship".
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The modern "long-sailing ship" is, on the one hasml,gloomy and technically obsolete (length of
ship, increased tonnage, swinging speed, redugtiovertime in the harbor or anchorage), while on
the other hand the number of engagements is redoc®d board, whether seafarers or professional
sailors.

The short-term "isolation" of individuals in the rdain of urban and industrial noise as well as the

"flight" of work-life burdens has a positive, relag effect on human health until the moment the

person personally experiences as relaxing. Howavieen monotony is "constantly” present or is an

integral part of a work-life opus, then it affette appearance of certain pathogenic manifestations
that often end in bodily or psychophysical injuries

LONG SEA SHIPPING AND PROFESSIONAL SEAFARERS

Speaking of seamanship as a multisistematic agtirequires a very serious and professional
approach. Maritimeism is not just a ship, or a seanbut also a port, harbor systems with all
operational procedures, professional boat manageamehother validity related to maritime affairs.
Our task is to briefly point out the psychosomatienomena which are very often indicative of the
engaged sailor on a "long sailing ship".

The term "long sea shipping" completely replacesténm "trans-shipment over-sailboat", or the name
for a ship performing a freight-trade service otlex oceans and the seas. The term seafarer is used
when it comes to a subordinate engaged in a "l@ug-$hip" whose profession or work is not strictly
related to the maritime profession or is not prei@sally educated for one of the naval functionshsu

as "deck" or "Shipyard".

So, under the terms of the seafarer, every indalidngaged on a "long-sailing" ship in the serdte
"white-auxiliary staff", such as waiters, chefsupg men and kitchens, auxiliaries, and so on. The
term "professional seafarers" means any engageomerho is, for a certain period of time, entrusted
with the task of carrying out tasks responsiblated to "deck" (ship management, security and many
others) or engaged persons professionally traineaperational regular and Special assignments in
the ship's machine shop (machine-to-machine complExlucational program for professional
seafarers, and adapting to the current time of etakpply and demand, requires, among other things,
knowledge of safe navigation ("long-life navigatlpnpower, technical-technological, informational
and service trans-shipment systems.

REDUCTION OF WORK ENGAGEMENT

Many of the factors mentioned, whether direct @irigct, have their share in disturbing the circadia
rhythm and the regime of life and work of seafasesrd professional seafarers. And the factors tieat a
accompanying or primary in these operational regoénts will have a gradual but certainly negative
impact on the health of the seafarer. As one ofnth@y examples, it may be mentioned that at the
time of the 1960s on a "long sailing” boat, whiclhswmong around approx. 150-160 meters, the
number of employed labor force (nautical, shipwessk radiotelegraphs - which is today due to
modern technology, and those engaged in "white-bilff") ranged from 43 to 47 people. Today, the
modern ship as a dynamically dynamic service sysidtim dimensions of approx. 200-230 meters
requires 15 to 20 people to engage in any job.

Reduction of work engagement on a "long sailinggset is conditioned by modern electro-navigation
and control-driven, as well as over-the-countettesys that, with great precision, shorten the time
required for the overall demand (operation). Dudhtese findings, the increase of the urban-naval
system on the one hand and the reduction of redj@rgagements (seafarers and seafarers) is one
problem that directly belongs to sociopsiologiaadid or psychosocial observation.
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MARINE SPACE RESTRICTION AND PSYCHOSOMATIC DISTURBA NCES

The conclusion of this event is that in an incneggirban ship space, an associative mile is born,
which has a kind of "personal alienation”, whicim é@ave indicative consequences for increasing the
circadian destruction of prisms of psychosomatistuitbances and sociophysiological alterations.
When it comes to restriction of marine space, Ntadgtergosophology, through the modern, scientific-
educational concept, sees a "naval ship" on thehand as urban, while on the other hand as a urbo-
restraining system. What is interesting to notamfrthese observations is that the ship as a urbo
dynamic system is interpreted through the scientiichnological values that characterize the
movement and maneuver of the ship with its spggiatid knowledge of sea crash prevention studies,
safe abandonment of the ship by drowning or by meah legally foreseeable binding legal
regulations on the notification and seeking ofstasice by other persons.

Marine space restriction is a limiting phenomenond long time, not only when moving a ship by
oceans or seas, in transhipment operations, butralsarbor aquaterial anchoring. In the psychology
of personality, the negative influence of spacdrags on the behavior of the individual in the

sociological milieu has long been known, as welthesinfluence of certain sociological isolation on

the overall behavior and health of the currentectbj

DESIRE TO TRAIN FOR A MARITIME CALL

In today's time there is not a small number of adateés who have the desire to train for a maritime
call. These desires "appear" for three main reasdms first reason is the desire to "escape froen th
family-to-social times so far". Another reasonhg desire to meet the world, while the third, ahd a
the same time, could be the first, the inabilitymtork on the land! When it comes to the first reaso
then we have the following information. With thessndidates, the time of study is prolonged due to
their negligence or comparative study and job eegemt due to additional earnings that "supports”
the student budget. Parameters we have indexethaagut of the 100% of the candidate candidates,
about 37.2% of them completed the studies withinftireseen time period (with the delay of two to
three months) while the other index index of 62 8%ns up all those candidates who are not Within
the foreseen time period they have completed thieidies. This relationship best describes our
statement as "the first reason".

The second reason is a special feature, whichyéefould be said to arise from the lack of timely
information relating to maritime-maritime engagemeand maritime life. A large number of
candidates for studying piracy exercises from gpisup might say that the ship is a "personal
transportation vehicle" that will guide them thrbuthe world's ports and cities to get to know these
destinations. In these candidates after joiningnlaeitime work engagement on "long sailing" after a
very short time (For a couple of thousands of pagses) is disappointing, very often for the followyi
reasons: - the ship must be on demand for the ipysee and out of the "working hours", - the shap i
carrying the cargo (especially tankers) away fromharbor and the port city for several tens oégjil

At the so-called. "Terminal platform" for loadinfjlaquid cargo. - when a ship agrees to lucitadaeh
are rules on the number of crew members who capdgarily leave (a few hours) for a ship to depart
to the port city. - due to modern transhipmenteyst, the harbor operator ship is kept very briefly
the port of transhipment, or up to the time of ttenshipment operation is anchored in the harbor
(anchorage) which again requires a different "esdtationship in the port with the ship or porttbé
water vehicle limited With the permission of thetan of the ship, the port authorities, the pqlice
....) The current ship and the modern way of ppdrations, even in this century's favored candidate
who wants to engage in a maritime call for "gettindginow the world".

The third reason is more "inhuman" work engagemespecially when considering socioeconomic
problems on the land (inability to work) and "cabghstraw" for a maritime call, which is not based
on a professional motive, but as a motive for anpleyment (survival) Existential survival. The urge
to find a job on a ship is a constant informatibattthe waiting time for the boat engagement ishmuc
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shorter than for land-based employment that coaleibeen said improperly. When considering alll
three of these reasons, shipping as a commere@athrof a cargo cargo has a good prospect, both in
traffic and in manpower, because thanks to techtiieble and informative progress the urban space
increases, then the speed and security of theishigo increased, While the filtering of persoriioel
maritime calls is sufficiently reliable, which prisaes a sailing and a good prospect. It remains to
observe the inevitability of which a ship as anamrlilynamic and urban restraint system imposes on
an engagement agent on a "long voyage" vesselalithe aquatic geophysical impacts (restless sea,
orcs, tropics, meteoropathic influences, separafiom the family ...) Adaptive biophysical and
sociophysiological mechanisms in the current sulgjeald function incapacitated.

CONCLUSION

Restrictions on urban marine space, navigation pecisl geo-aquatorial conditions, family
segregation, biophysical and sociophyseal unprepass (insufficient, inadequate and inadequate
adaptability), disappearance of individual facesrfithe ship during sailing in a mysterious manaer,
sudden death of a member of a ship's collectiveseloause Can be conditioned by a powerful spur.
Said, as well as many other current events thatrhi®r disturb the functions of the circadian tmt
and the regime of life and work of the engaged @emsn a "ship of long sailing" represent a very
dangerous destructive factor in the mile of psyohwstic disturbances and sociophysiological
alterations, which opens space for urgent and sriliscussion of certain Specialties in the fidld o
prevention and health preservation.

Maritime has always been treated as a specifiaaadspecial risk as economic transport serviees th
not ending its danger by building larger, more madghips. Maritime ergosophology as a young
scientific area in this profession offers a comgliehew and necessary high educational dispersion a
the starting point for observational diagnosticsrafima-pathological phenomen.
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