


University of Novi Sad, Technical faculty “Mihajlo Pupin”, 
Zrenjanin, Republic of Serbia 

Szent István University, Faculty of Economics and Social 
Sciences, Gödöllő, Hungary 

Voronezh State University, Faculty of Economics, 
Voronezh, Russia 

 
 
 
 
 
 
 

III International Symposium  
ENGINEERING  MANAGEMENT AND  

COMPETITIVENESS 
(EMC 2013) 

 
Proceedings 

 
 
 
 
 
 
 
 
 
 
 

Zrenjanin, 21 – 22nd June 2013 



II 

III International Symposium  
Engineering Management and Competitiveness (EMC 2013) - Proceedings 

 
Organizer of the Symposium: 
University of Novi Sad, Technical faculty 

“Mihajlo Pupin”, Zrenjanin, Republic of 
Serbia 

 

Partners: 
Szent István University, Faculty of Economics 

and Social Sciences, Gödöllő, Hungary 
Voronezh State University, Faculty of 

Economics, Voronezh, Russia 
 

Publisher: University of Novi Sad, Technical 
faculty “Mihajlo Pupin”, Zrenjanin, Đure 
Đakovića bb, 23000 Zrenjanin  

 

For publisher: Milan Pavlović, Ph.D, 
Professor, Dean of Technical faculty 

 

Reviewers: 
Živoslav Adamović, Ph.D, Professor, 

University of Novi Sad, Technical faculty 
“Mihajlo Pupin”, Zrenjanin, Republic of 
Serbia 

Maša Magzan, Ph.D, Professor, Zagreb School 
of Economics and Management, Croatia 

Larisa Nikitina, Ph.D, Professor, Voronezh 
State University, Management Department, 
Russia 

Technical treatment:  
Dragan Ćoćkalo, Ph.D, Assistant Professor, 

University of Novi Sad, Technical faculty 
“Mihajlo Pupin”, Zrenjanin, Republic of 
Serbia 

Milan Nikolić, Ph.D, Professor, University of 
Novi Sad, Technical faculty “Mihajlo Pupin”, 
Zrenjanin, Republic of Serbia 

Edit Terek, M.Sc, Assistant, University of Novi 
Sad, Technical faculty “Mihajlo Pupin”, 
Zrenjanin, Republic of Serbia 

Bojana Gligorović, B.Sc, Associate Assistant, 
University of Novi Sad, Technical faculty 
“Mihajlo Pupin”, Zrenjanin, Republic of 
Serbia 

Jelena Stojanov, M.Sc, Assistant, University of 
Novi Sad, Technical faculty “Mihajlo Pupin”, 
Zrenjanin, Republic of Serbia 

 

Cover design: 
Stanislava Sinđelić, M.Sc, Assistant, University 

of Novi Sad, Technical faculty “Mihajlo 
Pupin”, Zrenjanin, Republic of Serbia 

 

Lecturer:  
Dragica Ivin, M.Sc, Professor, University of Novi 

Sad, Technical faculty “Mihajlo Pupin”, 
Zrenjanin, Republic of Serbia 

 

Printed by: Štamparija "DIGINET" Zrenjanin, 
Ul. Đure Jakšića 14, Tel. 023/582-300 

 

Circulation:  90 
 

ISBN: 978-86-7672-202-0 
 

 

By the resolution from 14th May 2013, the resolution number: 114-451-3725/2013-02, Provincial Secretariat 
for Science and Technological Development, Autonomous Province of Vojvodina, Republic of Serbia 
donated financial means for printing Symposium Proceedings. 

 
 

2013 University of Novi Sad, Technical faculty “Mihajlo Pupin”, Zrenjanin, Republic of Serbia. This 
Proceedings is a part of the internal informational materials of EMC 2013. 

CIP - Каталогизација у публикацији 
Библиотека Матице српске, Нови Сад 
 

62:005(082) 
 

INTERNATIONAL Symposium Engineering Management and Competitiveness (3; 2013; Zrenjenin) 
Proceedings / III International Symposium Engineering Management and Competitiveness (EMC2013), 

Zrenjanin, 21 – 22nd June 2013; [organizer] University of Novi Sad, Technical faculty “Mihajlo Pupin”, 
Zrenjanin. – Zrenjanin: Technical faculty “Mihajlo Pupin”, 2013 (Zrenjanin: Diginet). – XII, 573 str.: ilustr.; 
30 cm 
 

Tiraž 90. – Str. V: Introduction / Zvonko Sajfert. – Bibliografija uz svaki rad. 
 

ISBN: 978-86-7672-202-0 
1. Technical faculty “Mihajlo Pupin” (Zrenjanin) 
а) Инжењерски менаџмент - Зборници 
COBISS.SR - ID 278956039 



III 

Program Committee: 
 
Zvonko Sajfert, Ph.D, Professor, President of the Program Committee, University of Novi Sad, 

Technical faculty “Mihajlo Pupin”, Zrenjanin, Republic of Serbia 
Milan Pavlović, Ph.D, Professor, University of Novi Sad, Technical faculty “Mihajlo Pupin”, 

Zrenjanin, Republic of Serbia – Dean of Technical faculty “Mihajlo Pupin” in Zrenjanin 
Ješa Kreiner, Ph.D, Professor, California State University, Department of Engineering, Fullerton, CA, 

USA 
Teodora Rutar Shuman, Ph.D, Professor and PACCAR Professor Mechanical Engineering, Seattle 

University, College of Science and Engineering, USA 
Thor Henning Gulbrandsen, Ph.D, IFE/NEPAS, Oslo Area, Norway 
Delčo Jovanovski, Ph.D, Professor, Ss. Cyril and Methodi University, Faculty of Mechanical 

Engineering, Skopje, Republic of Macedonia 
Holger Luczak, Ph.D, Professor, Emeritus, RWTH Aachen University, Institute of Industrial 

Engineering and Ergonomics, Germany 
Ivo Ćala, Ph.D, Professor, University of Zagreb, Faculty of Mechanical Engineering and Naval 

Architecture, Croatia 
Zoran Filipi, Ph.D, Professor, University of Michigan, College of Engineering, Canada 
Stanislav Karapetrovic, Ph.D, Professor, University of Alberta, Department of Mechanical 

Engineering, Canada 
Poór József, Ph.D, Professor, Szent István University, Gödöllő, Hungary 
Maša Magzan, Ph.D, Professor, Zagreb School of Economics and Management, Croatia 
Larisa Nikitina, Ph.D, Professor, Voronezh State University, Management Department, Russia 
Danilo A. Đurović, Ph.D, Professor, Martime Faculty, Kotor - Dobrota, Montenegro 
Miloslav Seidl, Ph.D, Professor, University of Žilina, Faculty of Special Engineering, Slovakia 
Ladislav Novák, Ph.D, Professor, University of Žilina, Faculty of Special Engineering, Slovakia 
Zdenek Dvořák, Ph.D, Professor, University of Žilina, Faculty of Special Engineering, Slovakia 
Boženko Bilić, Ph.D, Professor, University of Split, Faculty of Electrical Engineering, Mechanical 

Engineering and Naval Architecture, Croatia 
Janko Cvijanović, Ph.D, Professor, Megatrend University, Belgrade, Republic of Serbia 
Miroslav Radojičić, Ph.D, Professor, University of Kragujevac, Technical faculty, Čačak, Republic of 

Serbia 
Dragan Radović, Ph.D, Docent, Alfa University Belgrade, Faculty of management, Novi Sad, 

Republic of Serbia 
Zoran Čekerevac, Ph.D, Professor, Union University Beolgrade, Faculty of Industrial Management, 

Kruševac, Republic of Serbia 
Vesna Spasojević Brki ć, Ph.D, Docent, University of Belgrade, Mechanical faculty, Republic of Serbia 
Milan Nikoli ć, Ph.D, Professor, University of Novi Sad, Technical faculty “Mihajlo Pupin”, Zrenjanin, 

Republic of Serbia – President of the Organizing Committee 
Dejan Đorđević, Ph.D, Professor, University of Novi Sad, Technical faculty “Mihajlo Pupin”, 

Zrenjanin, Republic of Serbia 
Dragan Ćoćkalo, Ph.D, Assistant Professor, University of Novi Sad, Technical faculty “Mihajlo 

Pupin”, Zrenjanin, Republic of Serbia 
Dragica Ivin, M.Sc, Professor, University of Novi Sad, Technical faculty “Mihajlo Pupin”, Zrenjanin, 

Republic of Serbia 
Edit Terek, M.Sc, Assistant, University of Novi Sad, Technical faculty “Mihajlo Pupin”, Zrenjanin, 

Republic of Serbia 
Bojana Gligorović, B.Sc, Associate Assistant, University of Novi Sad, Technical faculty “Mihajlo 

Pupin”, Zrenjanin, Republic of Serbia 
Jelena Stojanov, M.Sc, Assistant, University of Novi Sad, Technical faculty “Mihajlo Pupin”, 

Zrenjanin, Republic of Serbia 
Predrag Pecev, B.Sc, Associate Assistant, University of Novi Sad, Technical faculty “Mihajlo Pupin”, 

Zrenjanin, Republic of Serbia 
Sanja Stanisavljev, M.Sc, University of Novi Sad, Technical faculty “Mihajlo Pupin”, Zrenjanin, 

Republic of Serbia 



IV 

 
Organizing Committee: 

 
Milan Nikoli ć, Ph.D, Professor, University of Novi Sad, Technical faculty “Mihajlo Pupin”, 

Zrenjanin, Republic of Serbia – President of the Organizing Committee 
Zvonko Sajfert, Ph.D, Professor, University of Novi Sad, Technical faculty “Mihajlo Pupin”, 

Zrenjanin, Republic of Serbia 
Dejan Đorđević, Ph.D, Professor, University of Novi Sad, Technical faculty “Mihajlo Pupin”, 

Zrenjanin, Republic of Serbia 
Dragan Ćoćkalo, Ph.D, Assistant Professor, University of Novi Sad, Technical faculty “Mihajlo 

Pupin”, Zrenjanin, Republic of Serbia 
Dragica Ivin, M.Sc, Professor, University of Novi Sad, Technical faculty “Mihajlo Pupin”, 

Zrenjanin, Republic of Serbia 
Edit Terek, B.Sc, Associate Assistant, University of Novi Sad, Technical faculty “Mihajlo Pupin”, 

Zrenjanin, Republic of Serbia 
Bojana Gligorović, B.Sc, Associate Assistant, University of Novi Sad, Technical faculty “Mihajlo 

Pupin”, Zrenjanin, Republic of Serbia 
Jelena Stojanov, M.Sc, Assistant, University of Novi Sad, Technical faculty “Mihajlo Pupin”, 

Zrenjanin, Republic of Serbia 
Predrag Pecev, B.Sc, Associate Assistant, University of Novi Sad, Technical faculty “Mihajlo 

Pupin”, Zrenjanin, Republic of Serbia 
Sanja Stanisavljev, M.Sc, University of Novi Sad, Technical faculty “Mihajlo Pupin”, Zrenjanin, 

Republic of Serbia 



V 

 
 
 
 

INTRODUCTION 
 
Department of Management and Technical faculty “Mihajlo Pupin” from Zrenjanin have started 
the organization of International Symposium Engineering Management and Competitiveness 
(EMC) in 2011. Since 2013 the organization EMC symposium has been supported by the following 
foreign partners: Szent István University, Faculty of Economics and Social Sciences, Gödöllő, 
Hungary and Voronezh State University, Faculty of Economics, Voronezh, Russia. 
 
The objectives of the Symposium EMC are: presentation of current knowledge and the exchange of 
experiences from the field of Engineering management, consideration of development tendencies 
and trends in Serbia and the world as well, gathering researchers from this field with the aim of 
expanding regional and international cooperation, raising the level of professional and scientific 
work at Technical faculty “Mihajlo Pupin” from Zrenjanin, expanding cooperation with economic 
and educational institutions and encouraging young researchers within this field. Taking into 
account that this Symposium is international, the importance of this event is obvious for the town of 
Zrenjanin, Banat region, Vojvodina and Serbia. Organization of EMC by Technical faculty 
“Mihajlo Pupin” from Zrenjanin represents this scientific-educational institution as one of the 
major representatives of economic and social development in Banat.  
 
Within this Proceedings are presented all accepted papers received for III International 
Symposium Engineering Management and Competitiveness (EMC 2013). The papers are divided 
into ten sessions: Plenary session, Session A: Strategic management, Session B: Organizational 
behavior, Session C: Research and development management, Session D: Marketing management, 
Session E: Operation management, Session F: Economy, Session G: Ecology and sustainable 
development, Session H: Management information systems and Session I: Students’ papers. 
 
We wish to thank Provincial Secretariat for Science and Technological Development, Autonomous 
Province of Vojvodina, Republic of Serbia for supporting the organization of III International 
Symposium Engineering Management and Competitiveness (EMC 2013) as well as to Technical 
faculty “Mihajlo Pupin” from Zrenjanin and the dean Prof. Ph.D Milan Pavlović for their active 
role concerning the organization of the Symposium. We are also expressing our gratitude to all 
authors who have contributed with their papers to the organization of our third Symposium EMC. 
 
Symposium EMC become a traditional meeting of researchers in June, every year. We are open 
and thankful  for all useful suggestions which could contribute that the next, IV International 
Symposium Engineering Management and Competitiveness (EMC 2014) become better in 
organizational and program sense. 
 
 

President of the Programming Committee 
Professor Zvonko Sajfert, Ph.D. 

 
Zrenjanin, June 2013. 
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