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Dear friends,  

 

By providing international platform, 14. International Quality 

Conference 2023 will gather experts from industry and academia in order 

to exchange ideas and present results of ongoing research in a range of 

topics. 

This Conference has a motto "Quality, education, and innovation, the 

path to sustainable success". 

We invite you to participate in this important event. 

 

Sincerely yours, 

President of Organization Committee 

Prof. dr Miladin Stefanovic 

 

 

 



 
 

14th IQC May 24th – May 27th, 2023  VII  

 

 

CONTENT BOOK 1: 
 

PLENARY SESSION  ........................................................................... 1 

 
1. Slavko Arsovski 

THE SUSTAINABLE TRANSITION FROM QUALITY 4.0 TO QUALITY 5.0. A 

ROLE OF SUSTAINABLE SPIRITUAL AND INTELLIGENT LEADERSHIP IN THE 

CREATION OF INTANGIBLE CAPITAL FOR FUTURE ................................ 3 

2. Leonilde Varela, Goran Putnik, Gaspar Vieira, Vijaya Kumar Manupati, Cátia Alves 

GROUP D-M APPROACH FOR RANKING AND SELECTING MAINTENANCE 

TASKS FOR JOINT SCHEDULING WITH PRODUCTION ORDERS ............ 21 

3. Andres Carrion, Jose Jabaloyes, Patricio Montesinos, Manuel Martinez 

EMOI: AN INNOVATION MANAGEMENT MODEL PROPOSAL ................ 47 

4. Tamara Papić, Tadeja Jere jakulin 

SYSTEM THINKING FOR BUSINESS MODEL INNOVATION .................... 57 

5. Pavel Shcherban, Mazur Ekaterina Vladimirovna 

PRELIMINARY ASSESSMENT OF THE TECHNICAL CONSEQUENCES OF THE 

INCIDENTS ON THE NORD STREAM 1 AND 2 GAS PIPELINES. POSSIBLE 

WAYS OF SOLVING THE PROBLEMS ........................................................... 67 

6. Elsayed A. H. Elamir, Gehan A. Mousa, Abdelmohsen M. Desoky, Alaa Garad 

THE BIDIRECTIONAL RELATIONSHIP BETWEEN HIGHER EDUCATION AND 

INNOVATION: EMPIRICAL EVIDENCE FROM MENA REGION ............... 81 

7. Aleksandar Rikalovic, Bojana Bajic 

ROAD TO INDUSTRY 5.0: CHALLENGES AND OPPORTUNITIES ............ 99 

 

SCIENTIFIC FOCUS 1: QUALITY, BROAD PERSPECTIVE ...... 109 

 
8. Slavko Arsovski  

QUALITY 5.0: FROM CHALLENGES TO REALITY ...................................... 111 

9. Forough Farhadi Cheshmeh Morvari, Imadeddine Oubrahim, Ikram Ahidar  

A CONCEPTUAL REVIEW OF DIGITAL TWIN-BASED BUSINESS ECOSYSTEMS 

IN SUPPLY CHAIN PLANNING  ...................................................................... 123 

10. Miloš Jelić  

STRATEGIC DECISION-MAKING OF ORGANIZATION IN VOLATILE BUSINESS 

ENVIRONMENT  ................................................................................................ 133 



 
 

VIII  14th IQC May 24th – May 27th, 2023  

11. Marjetka Kastner,  Mirjana Ivanuša Bezjak, Mojca Babuder 

BUSINESS PROCESS IMPROVEMENT - IMPROVEMENT OF INTERNAL 

CERTIFICATION PROCESSES  ........................................................................ 141 

12. Vladan Paunović, Sanja Puzović, Zoran Nešić, Jasmina Vesić Vasović  

USE OF INTEGRATED MCDM APPROACH FOR THE SELECTION OF LEAN 

TOOLS TO IMPROVE THE ORGANIZATIONAL-BUSINESS PERFORMANCE 

 .............................................................................................................................. 153 

13. Aleksandra Jovičić, Marija Savković, Miladin Stefanović, Ivan Mačužić, Nastasija 

Nikolić  

THE IMPACT OF HORIZONTAL AND VERTICAL SYSTEMS INTEGRATION ON 

QUALITY 4.0  ..................................................................................................... 161 

14. Marek žJabłoński, Anna Prusak  

THE APPLICATION OF AHP IN ASSESSING QUALITATIVE ASPECTS OF WORK: 

A CASE STUDY OF A MUNICIPAL COMPANY  ........................................... 169 

15. Jelena Jovanović  

AN APPROACH FOR BUSINESS-MANUFACTURING SYSTEMS MODELING IN 

ORDER TO APPLY OPTIMIZATION PROCESSES  ....................................... 177 

16. Dariusz Ras  

THE NEW MULTICRITERIA-BASED MODEL FOR QUALITY ASSESSMENT OF 

WRITTEN MEDIA MESSAGES - PERSPECTIVES FOR APPLICATION  .... 185 

17. Getahun Mekuria  

ASSESSMENT OF SERVICE QUALITY USING SYNERGIES OF FUZZY 

SERVQUAL, FUZZY KANO’S MODEL, AND FUZZY ANALYTIC NETWORK 

PROCESS INTO QFD  ........................................................................................ 193 

18. Nikita Tsygankov, Anastasia Petrunina, Alexander Moskalev, Anatolii Vershkov  

SYSTEM OF BALANCED INDICATORS FOR NEW PRODUCT DEVELOPMENT 

STRUCTURES TAKING INTO ACCOUNT CUSTOMER SATISFACTION  . 227 

19. Tamer Haddad  

QUALITY EVALUATION OF CONCRETE BLOCK FOR WALLS PRODUCTION 

USING STATISTICAL PROCESS CONTROL (SPC) TOOLS: A PALESTINIAN 

CASE STUDY ..................................................................................................... 239 

20. Sudaryanto Sudaryanto, Sisira Colombage, Bambang Irawan, Anifatul Hanim, Ivana 

Rosediana Dewi  

THE LOW-QUALITY INFLUENCE OF PURCHASING: THE CASE OF FASHION 

STORES IN INDONESIA  .................................................................................. 253 

21. Ashwin Singh Chouhan, Riya Raisinghani, Anam Khan, Arshi Khan, Manish Solanki, 

Arshi Khan   

A CASE STUDY ON THE SURVEY BASED RESEARCH OF CUSTOMER’S 

CHOICE OF TOOTHPASTE IN RAJASTHAN’S POPULATION  ................... 267 

22. Diah Yulisetiarini, Desiyah Rhamadani Damayanti, Ariwan Joko Nusbantoro  

THE EFFECT OF PRODUCT QUALITY AND STORE ATMOSPHERE ON 

CUSTOMER LOYALTY THROUGH CUSTOMER SATISFACTION AT ALFAMART 

JEMBER  .............................................................................................................. 279 



 
 

14th IQC May 24th – May 27th, 2023  IX  

23. Chandrakala V G, Sowmya C U, Nagesha H G  

A STUDY ON FACTORS INFLUENCING THE CONSUMER BUYING BEHAVIOR 

WITH REFERENCE TO ORGANIZED APPAREL RETAIL OUTLETS  ........ 291 

24. Fandy Setya Gamaliel, Nina Nursida, Nida Amalia, Syahrial Shaddiq, R . Rudi Alhemp, 

Lalu Supardin  

THE EFFECT OF COMPANY SIZE AND CORPORATE GOVERNANCE 

MECHANISMS ON PROFIT MANAGEMENT ACTIVITIES IN INDUSTRY 4.0 

 .............................................................................................................................. 301 

 

SCIENTIFIC FOCUS 2: QUALITY ENGINEERING AND 

MANAGEMENT ................................................................................... 313 

 

25. Enriko Ceko 

ON THE RELATION BETWEEN ENTREPRENEURSHIP AND QUALITY 

MANAGEMENT ................................................................................................. 315 

26. Minwir AlShammari, Saleh Isa 

AN INVESTIGATION INTO TQM IN A RETAIL BANK IN THE KINGDOM OF 

BAHRAIN ............................................................................................................ 329 

27. Vartharaj Chetty, Sugandren Naidoo 

INTEGRATING CONSTRUCTS OF THE TECHNOLOGY ACCEPTANCE MODEL 

AND TOTAL QUALITY MANAGEMENT TO IMPROVE DOCUMENT 

MANAGEMENT PERFORMANCE ................................................................... 335 

28. Eka Rakhmat Kabul, Raden Rudi Alhempi, Satriadi Satriadi, Ranti Utami, Rachmad 

Chartady, Syahrial Shaddiq 

INDEX SCALE OF TOTAL QUALITY MANAGEMENT IMPLEMENTATION ON 

THE PERFORMANCE OF MSMES PRODUCERS OF GRC ........................... 361 

29. Fatma Lehyani, Alaeddine Zouari 

HOW DO TQM PRACTICES AFFECT EMPLOYEE EFFECTIVENESS IN TUNISIAN 

SMES?  ................................................................................................................. 371 

30. Jovana Nikolić, Miladin Stefanović, Nikola Simić 

DEVELOPMENT OF A FRAMEWORK FOR DEFINING THE CONCEPT OF 

QUALITY 4.0 ...................................................................................................... 383 

31. Mueyyed Akram Omar Arslan, Sivadass Thiruchelvam, Gasim Hayder 

THE AVAILABILITY OF THE DOCUMENTATION REQUIREMENT TO OBTAIN 

THE ISO 9001:2015 CERTIFICATE IN PREFABRICATED BUILDING FACTORY- 

IRAQ: A CASE STUDY ...................................................................................... 395 

32. Getahun Mekuria 

AN EMPIRICAL INVESTIGATION ON THE PERFORMANCE OF THE 

COMPONENTS OF QUALITY MANAGEMENT: IN THE CASE OF ETHIOPIAN 

MANUFACTURING COMPANIES ................................................................... 407 



 
 

X  14th IQC May 24th – May 27th, 2023  

33. Abdurrahman Abdurrahman, Awliya Afwa,Rofifah Fhadilla Bakris, Syahrial Shaddiq, R. 

Rudi Alhempi 

THE INFLUENCE OF DIGITAL MARKETING ON CONSUMER BUYING 

INTERESTON SHOPEE MARKETPLACE IN SOCIETY 5.0 (PEKANBARU CITY 

STUDENT CASESTUDY)  ................................................................................. 421 

34. Jovan Šofranac, Vuk Petronijević, Nebojša Abadić 

MODEL OF DEVELOPMENT AND IMPLEMENTATION OF IMS ............... 431 

35. Davor Grgurovic 

OVERVIEW OF RISK MANAGEMENT TOOLS AND METHODS ............... 441 

36. Jovan Šofranac, Vuk Petronijević, Nebojša Abadić 

THE IMPACT OF QUALITY COSTS ON THE LEVEL OF IMS MATURITY

 .............................................................................................................................. 449 

37. Mohsen Anvari, Abolghasem Anvari, Alireza Anvari 

EVALUATING SCOR METRICS OF SUPPLY CHAIN PERFORMANCE BASED ON 

INVENTORY MANAGEMENT ......................................................................... 457 

38. Zorica Lazic, Milica Grujic, Vladimir Skoric, Srdjan Milicevic 

IMPACT OF GLOBAL CRISIS ON SUPPLY CHAIN MANAGEMENT QUALITY: 

CASE STUDIES .................................................................................................. 479 

39. B Vanishree, T S Nanjundeswaraswamy, D R Swamy 

MODELLING CRITICAL SUCCESS FACTORS OF GREEN SUPPLY CHAIN 

MANAGEMENT-AN INTEGRATED APPROACH OF PARETO, ISM AND SEM

 .............................................................................................................................. 489 

40. Maciej Urbaniak, Dominik Zimon 

EXPECTATIONS TOWARDS SUPPLIERS IN TERMS OF ENSURING AND 

IMPROVING THE QUALITY OF PRODUCTS AND PROCESSES ................ 515 

41. Eka Rakhmat Kabul, Romandus Hamonangan, R. Rudi Alhempi, Satriadi, Tubel 

Agusven, Syahrial Shaddiq 

ANALYSIS OF CUSTOMER SERVICE QUALITY MANAGEMENT IN 

IMPLEMENTATION OF TSM KODAWARI AT TAM WORKSHOP ............. 523 

 

SCIENTIFIC FOCUS 3: QUALITY AND INDUSTRY ................... 537 

 

42. Olga Safonova, Vladimir Konyukhov 

ENSURING THE COMPETITIVENESS OF INDUSTRIAL ENTERPRISES BASED 

ON METHODS FOR ASSESSING THE QUALITY  

OF INDUSTRIAL PRODUCTS .......................................................................... 539 

43. Vesna Spasojević Brkić, Branislav Tomić, Martina Perišić, Ivan Mihajlović, Nemanja 

Janev 

QUALITY TOOLS AND METHODOLOGIES INFLUENCING THEINVESTMENT 

AND DEVELOPMENT PERFORMANCE IN AEROSPACE INDUSTRY 

COMPANIES OF THE EUROPE AND NORTH AMERICA ............................ 549 

44. Slobodan Malbašić, Bogdan Nedić, Aleksandar Đorđević, Srđan Živković 

THE ROLE OF THE COST AND QUALITY IN  

ADDITIVE MANUFACTURING ....................................................................... 563 



 
 

14th IQC May 24th – May 27th, 2023  XI  

45. Marija Savković, Miloš Petrović, Carlo Caiazzo, Marko Đapan, Arso Vukićević 

DETERMINE MUSCLE STRAIN OF ASSEMBLY WORKERS BY APPLYING 

ADVANCED EMG MEASUREMENT............................................................... 573 

46. Jovana Nikolić , Miladin Stefanović, Marko Đapan 

INDUSTRY 4.0 AND INDUSTRY 5.0 – OPPORTUNITIES AND THREATS 585 

47. Strahinja Djurović, Dragan Lazatević, Milan Mišić, Jelena Stanojković, Bojan 

Stojčetović, Jasmina Dedić 

ADVANTAGES AND DISADVANTAGES OF TECHNIQUES AND PROCESSES OF 

3D PRINTING IN INDUSTRIAL APPLICATION ............................................ 597 

48. Osman Mohamedyasin, Yasir Osman, Ramesh B. Aremanda 

CONCEPTUAL REVIEW ON THE NECESSITY OF 3D PRINTING FEATURED 

CONSTRUCTION IN ERITREA ........................................................................ 611 

49. Glgorije Mirkov, Mirko Đapić 

ROUTING FLEXIBILITY ANALYSIS OF DIDACTIC FLEXIBLE 

MANUFACTURING CELLS USING EVIDENCE NETWORKS ..................... 625 

50. Nemanja Pajić, Jovana Aleksić, Fatima Živić, Aleksandar Đorđević 

AI APPLICATION IN QUALITY ASSURANCE OF INDUSTRIAL LASER 

WELDING PROCESSES .................................................................................... 637 

51. Vladimir Stanislavovich Fetisov, Dmitry Dmitriyevich Kudashov, Alexey Vladimirovich 

Ovchinnikov, Kseniya Olegovna Novikova 

STUDY ON OPEN CONTACT SYSTEMS WITH FLAT PARALLEL ELECTRODES 

FOR AERIAL ROBOTS CHARGING PLATFORMS ........................................ 647 

52. Predrag Mitić, Marija Zahar Đorđević, Vuk Petronijević, Nebojša Abadić,  Aleksandar 

Đorđević 

AUTOMATIC TOOL PATH GENERATION IN CONTOUR MILLING USING 

GENETIC ALGORITHM .................................................................................... 663 

53. Đorđe Mijailović, Aleksandar Đorđević, Miladin Stefanović, Milan Erić 

QUALITY CONTROL IN THE MANUFACTURING INDUSTRY BASED ON THE 

APPLICATION OF COMPUTER VISION ......................................................... 681 

54. Haitam Ettazi, Hamza Moket, Jaafar Abouchaba 

DECTION AND RECOGNITION OF ROAD SIGNS USING YOLOV5 .......... 689 

55. Đorđe Mijailović, Aleksandar Đorđević, Miladin Stefanović, Milan Erić 

IDENTIFICATION OF PRODUCT NON-CONFORMITIES USING COMPUTER 

VISION ALGORITHMS ..................................................................................... 699 

56. Ramesh B. Aremanda, Hanna Biniam, Heran Alazar 

SIMULATION OF LIQUEFACTION OF NITROGEN RICH GASEOUS EMISSIONS 

FROM THE OXYGEN PRODUCTION PLANT ................................................ 709 

57. Pavel Makarikhin, Anastasiya Grigorieva, Margarita Maksimenko 

CLUSTERING OF LOCALIZED ACOUSTIC EMISSION SOURCESBY THE 

DBSCAN ALGORITHM IN SEPARATORS ..................................................... 725 

58. Vladimir Khmelev, Roman Barsukov, Aleksandr Barsukov 

CONTROL OF THE ULTRASONIC EMITTERS PARAMETERS TO DETERMINE 

THE DEGREE OF TOOL MATERIALS AND PROTECTIVE COATINGS 

CAVITATION DESTRUCTION ......................................................................... 735 



 
 

XII  14th IQC May 24th – May 27th, 2023  

59. Anatoliy Plakhtiev, Elshod Nabiyev, Yashnarjon Aliev, Ravshan Boboyorov, Yahyojon 

Meliboev, Dildora Jalolova, Akmal Durmanov 

MAIN CHARACTERISTICS OF NONCONTACT CONVERTERS OF LARGE 

CURRENTS WITH LONGITUDINALLY DISTRIBUTED PARAMETERS FOR 

CONTROL AND MONITORING SYSTEMS .................................................... 749 

60. Vladimir Lantsov 

APPROXIMATION OF THE NONLINEAR DEPENDENCIES IN HARMONIC 

BALANCE EQUATIONS ................................................................................... 761 

61. Dmitry Balakin, Vitaly Shtykov, Eduard Trunov 

THE NEW PROCESSING METHOD OF QUASI-PERIODIC PULSE SIGNALS 

USING WAVELET ANALYSIS AND HERMIT TRANSFORM ...................... 771 

 

SCIENTIFIC FOCUS 4: QUALITY IN SPECIFIC SECTORS AND 

INDUSTRIES ........................................................................................ 783 

 

62. Đorđe Milojević, Ivan Mačužić, Aleksandar Đorđević, Marija Savković, Marko Đapan 

COMPARATIVE ANALYSIS OF SOFTWARE TOOLS FOR AGILE PROJECT 

MANAGEMENT ................................................................................................. 785 

63. Nebojša Denić, Zoran Nešić, Kostadinka Stojanović 

BUSINESS INTELLIGENT SYSTEMS AND DISCOVERY OF  

KNOWLEDGE IN DATA ................................................................................... 795 

64. Zoran Nešić, Nebojsa Denić, Kostadinka Stojanović 

IT PROJECT PLANNING PROCESS PARADIGMS ........................................ 805 

65. Evgeniy Pevtsov, Tatiana Demenkova, Alexander Sigov, Alexander Shnyakin, Semyon 

Moskolenko 

SOFTWARE IMPLEMENTATION OF IC TOPOLOGY TRANSFORMATIONS FOR 

PROTECTION AGAINST HARDWARE TROJANS ........................................ 815 

66. Milica Tufegdžić, Vladimir Nedić, Aleksandar Mišković 

OBJECT-ORIENTED METRICS PREDICITION AS A TOOL FOR SOFWARE 

QUALITY EVALUATION ................................................................................. 837 

67. Rrizal ula Ananta Fauzi, Arman Hj. Ahmad, Izian Idris, Siti Suhana Alias 

MODERN TECHNOLOGY FOR OLD-FASHIONED USERS: THE POWER OF E-

WOM (ELECTRONIC WORD OF MOUTH) ON MOBILE PHONES PURCHASE 

AMONG OLDER GENERATIONS .................................................................... 845 

68. Hrvoje Puškarić 

MOBILE GAME DEVELOPMENT OVERVIEW ............................................. 863 

69. Hrvoje Puškarić, Marija Zahar Đorđević, Aleksandar Đorđević 

GAME DEVELOPMENT AND CONNECTION TO MODERN SOFTWARE 

ENGINEERING ................................................................................................... 871 

70. Zohid A. Hakimov, Asilbek Medatov, Viktor Kotetunov, Yuriy Kravtsov, Alisher 

Abdullaev 

ALGORITHM FOR THE DEVELOPMENT OF INFORMATION REPOSITORIES 

FOR STORING CONFIDENTIAL INFORMATION ......................................... 877 



 
 

14th IQC May 24th – May 27th, 2023  XIII  

71. Mohammed Saleh Al Ansari, Abdul Hameed Kalifullah 

DESIGN AND ANALYSIS OF THE CHAMELEON SCHEDULING ALGORITHM 

FOR RECONFIGURABLE COMPUTING ......................................................... 895 

72. Hrvoje Puskaric 

GAME DEVELOPMENT TOOLS AND AI BASED ALGORITHMS FOR CREATION 

OF GAME WORLD............................................................................................. 921 

73. Kostadinka Stojanović, Zoran Nešić, Nebojša Denić 

SPECIFICITY OF THE PROCESS OF INTRODUCING ERP SYSTEMS IN 

COMPANIES ....................................................................................................... 929 

74. Pavle Popovic, Dragan Vujovic, Tamara Gvozdenovic 

THE RESEARCH OF CULTURAL ASPECTS INHERENT IN MARITIME 

COMPANIES, APPLYING MULTI – CRITERIA MODEL OF EMOTIONAL AND 

SOCIAL INTELLIGENCE FUNCTIONING ...................................................... 943 

75. Firas Alotoum, Ruba Elhawi 

THE ROLE OF DIGITAL PUBLIC RELATIONS IN IMPROVING THE QUALITY OF 

AIRLINES ORGANIZATIONS SERVICES ....................................................... 955 

76. Nikola Simić, Miladin Stefanović, Jovana Nikolić 

IMPROVING MONITORING OF EQUIPMENTS IN LOGISTIC’S SYSTEM 965 

77. M. Sakthivel, D.Buvisa, B.Gokula Vani, M.Jeyapriya, R.Nithya Sri  

FOOD PRODUCTS DEFILEMENT ANALYZER USING IOT ........................ 975 

78. M. Irpan, Agus Summantri, Marhaeni Fajar Kurniawati, RikaApriani Sukmana, Marhaeni 

Fajar,  Syahrial Shaddiq 

DIGITAL COMMUNICATION IN AGRICULTURAL EXTENSION IN THE ERA OF 

THE INDUSTRIAL REVOLUTION 4.0 ............................................................. 981 

79. Ramesh B. Aremanda, Samrawit Fanuel, Bahreselam Sielu 

PREDICTION OF CALORIFIC VALUES OF WHEAT STRAW FROM PROXIMATE 

& ULTIMATE VARIABLES .............................................................................. 1003 

80. Anurag Hazarika, Samikshya Madhukullya 

COMMODIFICATION OF FOOD CULTURE OF THE BODO COMMUNITY OF 

ASSAM ................................................................................................................ 1015 

81. Bahreselam Sielu, Linda Tesfai, Ramesh B. Aremanda, Yosan Weldegabr, Goitom 

Gebreab, Siem Fitwi, Selam Ghirmay 

QUALITY ASSESSMENT OF ALID VOLCANIC ROCKS FOR THE POTENTIAL 

FERTILIZER APPLICATIONS .......................................................................... 1027 

82. Ramesh B. Aremanda, Nahom Abraham, Kidane Samuel, Filmon Hadish, Merhawi 

Habte, Heran Alazar 

SIMULATION AND PARAMETRIC STUDY OF ETHANOL DISTILLATION PLANT 

FOR ASMARA BREWERY ................................................................................ 1039 

83. Eyalarasan Karuppuchamy, SenayFitwi, Samuel Abraha, Ramesh Babu Aremanda, 

Kibron Tesfalem, Issac Frezghi 

QUALITATIVE AND QUANTITATIVE EVALUATION ON PERFORMANCE OF 

LOCAL HOPES (GESHO) IN BEER PRODUCTION ....................................... 1051 



 
 

XIV  14th IQC May 24th – May 27th, 2023  

84. Haitam Ettazi, Najat Rafalia, Jaafar Abouchabaka 

APPLYING ARTIFICIAL INTELLIGENCE TO DETECT  

RETINAL DISEASES ......................................................................................... 1067 

85. Aiham Gotani, Ariel Fuchs 

HOW TO MAINTAIN A QUALITY ENVIRONMENT IN HOSPITALS ......... 1079 

86. Valery Lesnykh, Tatiana Timofeeva 

METHODOLOGICAL ASPECTS OF SIMULATION MODELING OF EMERGENCY 

INTERACTION OF LIFE SUPPORT SYSTEMS .............................................. 1085 

87. Ikram Ahidar, Imadeddine Oubrahim, Forough Farhadi Cheshmeh Morvari 

THE USING OF THE ORGANIZATIONAL EXCELLENCE MODEL EFQM IN THE 

HEALTHCARE SECTOR ................................................................................... 1091 

88. Nasir Alawad, Amjad Humidi, Ahmed Alaraji 

IMPROVING ACTIVE DISTURBANCE REJECTIONDRC CONTROL FOR 

ROBOTICS HOME-BASED TO LOWER EXTREMITY  

REHABILITATION CARE ................................................................................. 1107 

89. Sakhthivel Murugesan, Sowmiya Devi Gomathi Sankar, Jose Ezhilarasi Benedict Raj, 

Lakshmi Priya Ganesh Sankar 

CARDIOVASCULAR DISEASE RISK PREDICTION  

USING DEEP LEARNING ................................................................................. 1117 

90. Karthik K, Deepthi J.H., Dhurga S., Sangavi S 

CLASSIFICATION OF BRAIN TUMOR USING CONVOLUTIONAL NEURAL 

NETWORK .......................................................................................................... 1125 

91. Kiki Rezki Aulia, Alpiana Maulitia Rosanti, Lina Ratnasari, Syahrial Shaddiq 

RELATIONSHIP BETWEEN UPPER ARM CIRCUMSTANCES AND COMPLIANCE 

WITH FE TABLET CONSUMPTION WITH THE INCIDENCE OF ANEMIA IN 

PREGNANT WOMEN AT EDUCATIONAL HEALTH CENTER IN 2022 ..... 1133 

92. Dodi Setiawan Riatmaja, Rinaldi Rinaldi, Syahrial Shaddiq, Muhammad Yusri Dzal 

Yahya 

THE ROLE OF HUMAN RESOURCE INFORMATION SYSTEMS WHEN FACING 

THE COVID-19 PANDEMIC CRISIS IN  

YOGYAKARTA STARTUP COMPANIES ....................................................... 1141 

93. Tamás Csiszér 

PROCESS PRIORITIZATION OF THE UNIVERSITY OF SZEGED - A 

SUCCESSFUL CASE STUDY ............................................................................ 1151 

94. Glgorije Mirkov, Miladin Stefanović, Milica Gerasimović 

INDUSTRY 4.0: SOME ASPECTS OF DEVELOPING DIDACTIC FMC ....... 1163 

95. Kostadinka Stojanović, Jelena Stojanović, Nebojša Denić, Zoran Nešić 

PARADIGMS OF APPLICATION OF ICT IN TEACHING ............................. 1173 

96. Norhasanah, Khuzaini, Sanusi, M. Irpan, Syahrial Shaddiq 

DISTANCE LEARNING COMMUNICATION STRATEGY AT THE POLICE 

INSPECTORATE SCHOOL IN SOUTH KALIMANTAN ................................ 1179 



 
 

14th IQC May 24th – May 27th, 2023  XV  

97. Wilter Friales 

COLLEGIALITY IN THE ORGANIZATIONAL WORK OF STUDENTS AND THEIR 

REFLECTIVE EXPRESSIONS OF THE SCHOOL  

VALUES: AN ETHNOGRAPHIC STUDY ........................................................ 1197 

98. Rahmadani Rahmadani, Jarkawi Jarkawi, Muhammad Yuliansyah, Syahrial Shaddiq 

IMPLEMENTATION OF UTILIZING STUDENT INTERESTS AND TALENTS IN 

INCREASING STUDENT LEARNING OUTCOMES AT SMK NEGERI 1 

MARTAPURA AND SMK NEGERI 1 SUNGAI PINANG IN THE FIELD OF 

NATURAL SCIENCES ....................................................................................... 1213 

99. Nagham Farah 

A TEACHER OR AN ACTOR? ON EMOTIONS AND THE EMOTIONAL LABOR 

AMONG TEACHERS: A LITERATURE REVIEW .......................................... 1229 

100. Kesavan Manoharan, Pujitha Dissanayake, Chintha Pathirana, Dharsana Deegahawature, 

Renuka Silva 

ASSESSING THE CONSTRUCTION SUPERVISORS’ COMPETENCY TRAITS AND 

WORK QUALITIES ASSOCIATED WITH ENGLISH PROFICIENCY FOR 

EFFECTIVE COMMUNICATION IN THE INDUSTRIAL FLOWS: SRI LANKAN 

PERSPECTIVE .................................................................................................... 1241 

101. Dhrar. M. Hanoon, Qasim A. aljanabi 

EXPERIMENTAL STUDY ON SOFT CLAY SOILS TO IMPROVE SETTLEMENT 

AND ULTIMATE STRESS USING THERMOS MECHANICAL LOADS ...... 1263 

102. Mohsen Shojaee, Samrad Jafarian-Namin, Siamak Noori, Mohammad Reza Mohammad 

Aliha, Arne Johannssen, Farid Hassanvand 

MONITORING SIMPLE LINEAR PROFILES IN PRODUCING  

POLYMER CONCRETES ................................................................................... 1279 

103. Badr Saleh Al-Abdi, Faisal A.M. Ali, Abdallah M.M Badr 

MODEL BASED SIX SIGMA CONCEPT AND PROCESS CAPABILITY INDICES: 

THE RESEARCH STUDY OF OIL INDUSTRIAL CASE IN YEMEN ............ 1293 

104. Pravin Ukey 

TAILORABILITY OF FABRICS - A REVIEW ................................................. 1305 

105. Weini T. Tesfatsion, Shewit Tesfatsion, Samrawit G.michael, Simret Tewelde, Ramesh B. 

Aremanda, Okbay Zerit, Haben Tekleweini, Eyalarasan Karuppuchamy 

COMPARATIVE STUDY ON PRODUCTION OF PAPER FROM BANANA FIBERS 

USING HYDRATED LIME AND CAUSTIC SODA AS  

PULPING AGENTS ............................................................................................ 1313 

106. Magdalena Niewczas-Dobrowolska, Urszula Balon, Joanna M. Dziadkowiec 

THE INFLUENCE OF COVID-19 PANDEMIC ON FOOD SAFETY AND QUALITY 

ASSURANCE STANDARDS IN SELECTED  

COMPANIES IN POLAND ................................................................................. 1323 

  



Quality Festival 2023 

ISBN 978-86-6335-104-2 

 

  Corresponding author: Saša Jovanović  

 Email: dviks@kg.ac.rs 

                                                       1753 

 

 
Saša Jovanović 1 

Jelena Petrović 

Danijela Nikolić 

Zorica Djordjević 

Vanja Šušteršič 

 

 

CLIMATE CHANGES - TRENDS AND 

PERSPECTIVES IN THE REPUBLIC OF 

SERBIA 

 
Abstract: Climate change definitely has a global character and 

is clearly happening and has an impact in every part of the 

planet Earth. In the last few decades, the climate on the 

territory of the Republic of Serbia has seen significant changes 

in most climate parameters. These changes have an 

unequivocal impact on the quality of life of the population of 

the Republic, as well as on the development of the economy. 

The paper analyzed the degree of change in certain climatic 

parameters, especially the increase in average temperature. A 

comparison with corresponding global trends was also made. 

As a comparison, two time periods were analyzed, the first 

from 1961-1990 and the second from 1991-2020 (in 

accordance with the periodicals of the World Meteorological 

Organization - WMO). The parameter values were observed at 

26 main meteorological stations, i.e. the entire network in the 

Republic of Serbia, except for the stations on the territory of 

Kosovo and Metohija due to the unavailability of complete 

data for the period 1991-2020. Especially for the city of 

Kragujevac, the trend of changes in average temperature and 

precipitation was observed. In accordance with the results of 

the analysis, appropriate conclusions and assumptions of 

future trends in changes in climate parameters were drawn. As 

part of the final considerations, the possible impacts of climate 

change on the quality of life of the citizens of the Republic of 

Serbia, as well as on the living world in general, are listed. 

 (Times New Roman, 10pt, Italic, align Justify). 

Keywords: Climate change, Republic of Serbia, Global 

warming, changes in climate parameters 

 

 

 

1. Introduction  
 

Climate, in fact, represents a kind of product 

of the climate system. The Earth's climate 

system is a complex dynamic system that 

consists of the five most important 

components: atmosphere, hydrosphere, 

cryosphere, lithosphere and biosphere, as 

well as their mutual reactions. 

Climate changes, in a broader sense, are the 

consequences of complex abiotic and biotic 

processes and are reflected in statistically 

significant changes in climate parameters 

over longer or shorter periods. 

The phenomenon of global warming caused 

the first scientific polemics during the 

seventies and eighties of the last century. 

Today, just a few decades later, major 

changes in the entire climate system of planet 

Earth are an almost undeniable fact that is 
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contested by relatively few researchers. A 

somewhat more intense controversy is being 

waged over the real causes of this potentially 

catastrophic consequence for life on Earth. 

Nevertheless, the great coincidence with the 

extreme increase in the number of inhabitants 

on the planet and accelerated technological 

development as well as the enormous increase 

in energy needs indicates that the 

anthropogenic factor is dominant in terms of 

influencing dramatic changes in climate 

parameters [Jovanovic et.all]. 

Life on planet Earth is, among other things, 

possible due to the existence of the natural 

greenhouse effect. However, the greenhouse 

effect, which was a blessing for the planet 

Earth for millions of years, is gradually 

turning into a serious threat due to certain 

human activities. With accelerated 

industrialization and rapid human population 

growth, greenhouse gas emissions—caused 

by the burning of fossil fuels, deforestation 

and land clearing for agriculture, and many 

other activities—are constantly increasing. In 

the last 100 years, greenhouse gases were 

emitted into the atmosphere significantly 

more intensively and faster than natural 

processes could remove them. The diagram 

shown in Figure 1 shows changes in the mean 

global temperature, changes in the 

concentration of carbon dioxide in the 

atmosphere, as well as variations in solar 

activity [www.co2.earth]. The coincidence 

between the increase in CO2 concentration 

and the increase in global temperature is more 

than obvious. Also, it can be concluded that 

solar activity did not significantly change its 

intensity. 

 

 
Figure 1. The connection between the change in mean global temperature and the increase in 

CO2 concentration in the atmosphere [www.co2.earth] 

 

It goes without saying that the climate of any 

climate on the planet is one of the most 

influential factors on the quality of life of 

people, as well as on all economic activities. 

In addition, climate change is one of the five 

most significant factors that lead to the loss of 
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biodiversity, endangering many plant and 

animal species, whose survival depends 

mostly on their speed of adaptation to new 

conditions. And in this sense, these processes 

lead to the disruption of many segments that 

make up the quality of life of every inhabitant 

of this planet. 

 

2. Changes in climatic parameters 

on the territory of the Republic 

of Serbia  
 

The climate of Serbia, as a country located in 

the southeastern part of Europe, can be 

described as moderate-continental with more 

or less pronounced local characteristics. 

Spatial distribution of climate parameters is 

determined by geographical location, relief 

and local influence, as a result of a 

combination of relief, air pressure distribution 

on a larger scale, terrain exposure, presence 

of river systems, vegetation, urbanization, 

etc. Among the geographic features that 

characterize important synoptic situations 

important for the weather and climate of 

Serbia, we should mention the Alps, the 

Mediterranean Sea and the Gulf of Genoa, the 

Pannonian Plain and the Morava Valley, the 

Carpathians and the Rhodope Mountains, as 

well as the hilly mountainous area with 

valleys and plateaus. The predominant 

meridional position of the river basins and the 

plains in the north of the country enable the 

deep penetration of polar air masses to the 

south[www.hidmet.gov.rs/klimatologija_srbi

je.php]. 

The characteristics of the climate in the 

territory of the Republic of Serbia have also 

undergone significant changes, especially in 

the last few decades. The size and trend of 

these changes depend on the observed climate 

parameter, but certainly the most pronounced 

change was observed in the increase in air 

temperature in all periods of the year (with 

different intensities), as well as in the entire 

territory of the Republic of Serbia. In this 

part, an analysis of the change in certain 

climate parameters was performed, as well as 

the relationship with certain global climate 

changes. 

Data from 26 synoptic stations throughout 

Serbia were analyzed, excluding the stations 

located in Kosovo and Metohija due to 

incomplete data. The structure of the 

observed stations is dominated by stations 

with a relatively low altitude (< 300 masl) - 

there are 19 of them. Three stations belong to 

the altitude zone between 300 and 500 masl, 

and the remaining four stations are at 

positions with an altitude higher than 1000 

masl. Values for two thirty-year time periods 

(according to WMO periodicals), namely: 

1961-1990 and 1991-2020, were observed 

and compared. As a result of the analysis, 

Figure 2 shows the change in mean annual 

temperature for each of the observed stations. 

It can be clearly seen that there has been an 

important change at all stations - an increase 

in the average annual temperature. The 

average increase in mean annual temperature 

for all stations is +1.06 °C. Only a few 

stations recorded an increase of less than one 

degree Celsius. It can also be seen that the 

biggest change, in terms of temperature, took 

place at Kopaonik (+1.4 °C), the station with 

by far the highest altitude (1710 masl). Of the 

remaining three mountain stations, two more 

(Zlatibor and Sjenica) also record above-

average warming on an annual basis. Only the 

mountain station Crni Vrh has a below-

average increase in mean annual temperature 

(+ 0.8 °C). Among the other trends, it can be 

pointed out that the largest number of stations 

in Vojvodina, as well as Belgrade, which is 

located on the border of this northern 

autonomous province, have an above-average 

growth in Tsr. The south of Serbia, on the 

other hand, generally has a below-average 

increase in temperature. In the cities of central 

Serbia, warming around average values (1.0 - 

1.1 °C) was recorded in most cases. The 

region where the Negotin station is located 

showed a certain specificity of changes in 
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climate parameters. Until now, this region has 

shown certain specificities of the climate and 

important differences and characteristics 

compared to relatively close localities. 

 

 

 
Figure 2. Changes in mean temperatures at the observed stations for the two analyzed periods 

 

The change in temperature for the observed 

two periods at the annual level is not evenly 

distributed across all seasons. Figure 3 shows 

the observed change in temperature for four 

seasons: winter (January, February, 

December), spring (March, April, May), 

summer (June, July, August) and autumn 

(September, October, November). It should 

be noted that only in the case of the winter 

period, the months from the calendar year, 

which are not in a three-month sequence, 

were taken. What is unequivocally observed 

is a markedly higher increase in summer 

temperatures compared to the remaining three 

seasons. This increase corresponds to a 

significant increase in the number of days 

with temperatures higher than 30 °C or 35 °C 

at all observed stations        

[www.hidmet.gov.rs/klimatologija_srednjaci

.php], which unambiguously affects the 

health of the majority of the population, the 

working abilities of employees, as well as the 

living world in general. 

In comparison with the global increase in 

temperature[www.ncei.noaa.gov/access/mon

itoring/monthly-report/global/202213],it can 

be noticed, at first glance, that the air 

temperature over the territory of Serbia has 

changed more than the planetary average. 

However, when calculating global deviations, 

air temperatures above water surfaces (seas 

http://www.hidmet.gov.rs/klimatologija_srednjaci.php
http://www.hidmet.gov.rs/klimatologija_srednjaci.php
http://www.ncei.noaa.gov/access/monitoring/monthly-report/global/202213
http://www.ncei.noaa.gov/access/monitoring/monthly-report/global/202213
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and oceans) have a significant share and in 

those locations, due to the temperature 

inertness of the water mass, as a rule, the 

effect of global warming is smaller (example 

of the month of March 2023 for the Northern 

Hemisphere: warming over the seas and 

oceans it was +0.84 °C, and over land 

surfaces as much as +2.66 °C, while in the 

forest it would be, due to the dominance of 

water surfaces, +1.62 °C). In this sense, it is 

relatively difficult to compare the increase in 

temperature on the territory of the Republic of 

Serbia with the global average, but it can be 

said unequivocally that the warming is 

significant and has an accelerating trend.  

 

 
 

Figure 3. Temperature rise by season 

 

When we talk about the change in the 

precipitation regime, there was not such a 

degree of change as in the average 

temperature, but it can be said with a high 

degree of certainty that there was a noticeable 

increase in the amount of precipitation. That 

average increase during the year, at the level 

of the Republic of Serbia, amounts to 30.44 

mm, that is, almost 5% compared to the 

previous reference period (1961-1990). This 

increase indicates the fact that the increase in 

temperature, at least for the time being, 

caused a corresponding increase in the 

amount of precipitation and that this is one of 

the possible natural defense mechanisms. 
This fact is somewhat contrary to the majority 

of predictions that a warmer and drier climate 

awaits these areas in the future. However, due 

to increased evaporation due to higher 

temperatures, the question is whether the 

increase in precipitation is sufficient 

compensation for that process, so that the 

possible effects of precipitation deficit can 

certainly be discussed. The largest absolute 

deviation, i.e. increase, was again recorded at 

the station on Kopaonik (+119.3 mm), and in 

percentage terms in Novi Sad (17.2%). Figure 

4 shows the distribution of changes in the 

amount of precipitation at the observed 

stations. 

At the stations in the north of Serbia, in 

Vojvodina, an above-average increase in 

precipitation was recorded in relation to the 

entire republic, and below-average in the east. 

In addition, the amount of maximum daily 

precipitation increased at a larger number of 

stations (on 21 of the observed 26), as well as 

the frequency of days with precipitation of 

over 10 mm (20 of the observed 26).  
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Figure 4. Changes in the annual amount of precipitation at the observed stations for the two 

analyzed periods (mm) 

 

With the aim of a more detailed overview of 

the trends in average temperature changes for 

the city (station) of Kragujevac, a 

comparative analysis was performed for the 

two mentioned periods (Table 1), but on a 

monthly basis.  

 

Table 1. Mean monthly temperatures and amounts of precipitation for the two observed periods 

for the Kragujevac station 
 

 
Tsr, [oC] 

 Jan. Feb. Mar. Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Dec. Year 

61-90 -0.1 2.2 6.3 11.3 16.1 19 20.6 20.2 16.7 11.4 6.4 1.8 11.0 

91-20 1.3 3 7.1 12.1 16.7 20.7 22.6 22.3 17.3 12.2 7.4 2.4 12.1 

Change 1.4 0.8 0.8 0.8 0.6 1.7 2 2.1 0.6 0.8 1 0.6 1.1 

 Amount of precipitation, mm 

 Jan. Feb. Mar. Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Dec. Year 

61-90 41.1 38.7 44.4 49.4 73.8 84.7 68 53.3 48.1 38.2 48.2 47.6 635.5 

91-20 42.1 40.1 46.6 54.3 70.3 77.2 65.8 56 53.6 54.2 44.6 47 651.8 

Change 1 1.4 2.2 4.9 -3.5 -7.5 -2.2 2.7 5.5 16 -3.6 -0.6 16.3 
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The diagram in Figure 5 shows the 

distribution of changes in average monthly 

temperatures for each of the 12 months during 

the year, and the diagram in Figure 6 shows 

the change in monthly precipitation. 

 

 
Figure 5. Temperature change by month for Kragujevac station 

 

 
Figure 6. Change in the amount of precipitation by month for the Kragujevac station 

 

The distribution of the increase by month 

(Figure 5) shows that several months, 

primarily the summer months - June, July and 

August, as well as the winter month of 

January - show a more significant increase in 

temperature than the average annual increase. 

This applies especially to July and August. 

On the other hand, several months (May, 

September and December) have a relatively 

small change in mean temperatures. When it 

comes to precipitation, on a monthly level, for 

the city of Kragujevac, the biggest change is 

observed in the months of October 

(precipitation surplus of 16 mm) and June 
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(deficit of 7.5 mm). If we look at the change 

at the annual level, it can be seen that it is 

practically equal to the October increase, 

while the other months, in summary, are in 

balance for both observed periods (1961-

1990 and 1991-2020). 

 

3. Conclusion  
 

Climate change, and above all global 

warming, represent a big and difficult 

problem for today's civilization. These 

changes are mostly caused by human 

activities, and especially as a result of the 

excessive emission of greenhouse gases. An 

increase in average temperatures has been 

recorded practically in every place on planet 

Earth, but this change is certainly uneven. The 

aim of this paper was to indicate the scope and 

trends of climate change in the territory of the 

Republic of Serbia, as the central part of the 

Balkan Peninsula. In the paper, according to 

the presented data, the trend of a serious and 

accelerated increase in average temperatures, 

as well as a moderate increase in the amount 

of precipitation, is clearly indicated. There is 

also a clear trend of a marked increase in 

temperatures in the summer months and a 

more moderate one in the other seasons. This 

type of change, among others, has a special 

impact on the health, quality of life and work 

abilities of people in that time period. At the 

end, a shorter, more detailed analysis was 

given, by month for the city of Kragujevac 

regarding the change in mean temperature 

and amount of precipitation during the year.
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