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FOREWORD 
 
� Dear readers, 

 
I am pleased to introduce you to the research papers of 
the 19th International Scientific Conference on 
Industrial Systems. With this proceeding we continue 
the works of the previous conferences which have been 
held since year 1981.  

We're delighted that this international 
Conference has once again gathered many participants 
from many countries as it became a tradition over the 
past 42 years.  
The papers include the achievements of researchers in 
the field of technology and scientific areas relevant to 
industrial engineering, industrial management, 
industrial logistics, smart technology, and etc. Through 
the work of the Conference on Industrial systems, we 
continued significant scientific cooperation with 
educational institutions all over the world. With them, 
we are continuing good cooperation which is the 
driving force for the creation and display of new 
developments, both individual and common. I want to 
thank everyone who participated with their paper and 
presentation in the Conference. Your contribution is 
significant for the improvement of the Conference on 
Industrial Systems IS `23. The research achievements 
presented here are also highly appreciated and 
valuable to the scientific and professional community.�

�
�

Editors 
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�



����
�
�

�

�
�
�

���
�

KEYNOTE LECTURES 
 
�
�
�

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�



�����
�
�

\�=��
(����*�����*�"�������

������ ��� ����������� ��
�����
� 8� �� �
��
�8���
����
�����
��������������������
�������������

�	�
�5!$%-�$�8�)��� ����������������������������������������������+������������������������
¥²�������������������(�����������������������������������+������%�����)������%�����
���������������+���������+���������������%����������������+����+�%����������+��������
�����+���#¦'�����������+�����������������������+��"������%'����������������������+*�
�����*�������������%��������������*��������������������%�����������#¦���������������
+�����������)���������+�����������+���������%�����������������������+������%�����%����
��� ·������� ��� �++������ ��� ���%���� ��������� "����� ���� �������� �����*� ���� ������ ������ ���
�����+���+��)���������'������+����%�����%������+������� ����������+��������������
������ �������� ������������ �������������� )��� �%���� ������ ��������� ������ �� ����� ������
�������������������������������������������������������+�������������������������������
�

�

�
�
���<�������
�#�.=8�%�'=� ���+=8�#,=� �%=$ �*#=�� 5�%#� �[WW�� !$64� 4�
/ �*-#��-+� #,�#  %�#,�-#4� ��#�/��!�-$�����%-]���6!$%�-
�

"����� ��%�������� ���� ���+���*� (����� ����� ��� �+� ��� �� ����������� ���������� ��� &���� 
���������� ���
)���������*� ������ ��� �������+� ���� +��������� ��� ¥©©,�� )���� ��� ������� ���� ����������� ��� %��������
+�������� ��+� ��� ������ ��� (����� ����� &%��*� ����+� ��� ������� ��� �������� )���� ��� �� ��%���� ���������
������������� ��� �����%'%�+�� ���+����� ��+� ���������� �����������*� ������ ���� ����+�+� ¥©¥©�� ���
��������+��������+�%�����������������¦¬¬§����������������+������������������
�������������"�����+����������
¸��%����¬¦¹����&��������¦¬¥¨����������������+�����������������������������+����+���������������������
���+����������������������)
�&�����(��%�¦¬¥²����¦¬¦¬������� ���������������%��������������"��������
��������������������������+��������������������������������������%�%����������������������+�����+���������
����������������+��������"��������+�����������������#���� ��������������%�����������������������������
������¦¬¦¬�(���������������� �����������+�����������������������������������������������+������%���
����������
�

�
�
�
�
� �
�

�
�
� �



������
�
�

\�=J�
��������	������ �*�&��%����
�
�
��8�������������
���
����
����
����
��
��
����
�
�5!$%-�$�°�����������'������������+���������%����+��������������+���+�+�������+����
���� �����¯�� ��� ���� ���������� ��'����� ������� ������ %���������� +�������� ����� ����
�+��������� ��+� +���+��������� ���� +�������+�� )��� ���%��� %������ ������ ��� ����
��%�����������������������*��������������������������������¯�������+���������������������
������'����� ���������+� ���� �����������+�����������+������ ���������� ����+��+�"�)��
��+º�����#������������������·���������������������������������'�����������%����%����+�
��� ��%������+� ��� +���� ����� ����� +�����+� ����������� �� ����� ���+� �����%���� ����� ����
����+��+������������%����+����������������+���������� �����%����������������� ����
�����������������������+�������������%����+�������������������������+���������������+�
���������¯�%��������������������������+���������������������������¯�%����������������
#������*����������¯�����������������������������������������������+������+�������������
��������� ������������ ���� ��%������������ ������������������� ���������������������� ����
����������+��������������������������������

�
�
�

�
�

�
�
�
�

��=�@
��\=�����
G���
�	�����+6�4�-% � #$ %^��/5�����%��%-$ ���% �$�%�����
��+$%-$��#��� %/-#&�
�����	������ ����+��������%�
�%=�@�*#��6�*�_!`��
��������	������ ���������+������������������������+������������%�+���
+������%�����������������+�����������������¯��������������������+�
���%������������������������+� ���� ��+�������� ��������	����������
��� ��¯��������*�������������+��¯���������¯�����������+�� �����
���$����������"�������*�������������%�����%���*�$����������+�
	������%�����$»	 *�(���������*�(���+�"����������+�)����%���*���+�
���+����$����������+�	������%�����

�
������� ������������ ������������� ����� �� 	������ ��� ����������� ����	� � +������ ��� ��������� ���%������
����������������������� ����%�����������������
�����������
	���	������ ���������+������"�������%���������%���%���(������
�������������������������+�������	����%�
����������������
�������������������������(��%�¥©©¦����¦¬¬«*�������+����������������������������������������
����������� ��+� ����������� ��������� 	�������� ��+� ����� �����+���� ��� )���������� ��� ���� ���������� ��+�
�·���%����	��������������������������������¦¬¬ª*����%���+������	"��)���������������������*����������
���+���������������������������	������������$����������+�	������%�������(��������������������������������
��������������������������+����%����������%��������������������%����������+���������+������������������%��
��+������������+�����+���������������%����
	���	������ �������(������������������������)��������������+�������������������������)�� ���+�����)���
��������+��������������������������+�#��������������"�����������+�����
�����������+�,�����������+��������+�%���������¨«�������������������������
�
�
�
�
�
�



�����
�
�

\�=K�
	��������%��*�
����+��������
�

\
G������ ��������� ����
��� ��� �

��� �
��
�����������
�����
����������������
����	��

�5!$%-�$�°�)������� ������������������+�����������������+�����������������+������%�����
��� %�+���� ���+������� ��+� ���� ����������� ��� ��+��� ��� ���������� ������������ ���������
$�������+�������������������������+�������� ���+����������+��������������"��������
�������&�) ���·���������������¯�%���������������� �����+������%�+����������������
��+����+�����������������������¯������������������� �����+�����+�����������������%�����'
�����������������*���+�������������%�������%������������������������ *�%�����%��������
�����*�����%������������ *�����������������������%������
"����� ����� ������ �����+������*� ��� ����� ���%������ ��%�� ���+�������� ��+� %�+���� "��
%����+�*����������¯����������%�*�����'����+������%�*���%������"�*�%���������������*�
��%������ ���*� ������������ �%������� ����� ��� ��� ���������� ������������  �����+��� ���
������� �������������+���������������� ����������� �����+���������������%����+��������
�¯�%����� ���%� ���� ���������� ��� ����� ������ ������������ %������������� ���������
�����+����*������������������������������+��������+������������� �±�����������������*�
��������������*���������%�����*�+���%��������������+�����+�������)������������� ����
�������������������%�������%����%������������*�+��������������������*�����������*���+�
������������������+�������������������+�+��������������������������������%����+����)������ �
����� ������+�� ����� ���� ���������¶�� ������ � ��� ���+�� ����  �����+��� �����������*�
��%�����*���+�����������������+������+��������+�%�������������������+������������%�*�
��+�+���������������������������������%���
�
�

�
�

��b��b
���<�������
�%�' !!�%� �/ %�$6!� -$� � �-%$/ #$� �'� �#46!$%�-+� -#4�
�&!$ /!� �#,�#  %�#,�� 
*��� �#�. %!�$&�� �$* #!�� 
*����
����
�
	��������%����������+��������	��������+����������+������%��
������������ ���%�
��������������������������������� �
�" � ���
¥©©«¼�����������%�����������������%�
����������������������
������������
�" ����¥©©ª¼�����������+�����������������������%�

���������� ��� ����� ��+*� ¥©²ª¼� ��+� ����� ��� �����������
���������������%�
��������������������+����¥©§©��
�

#	��#�.���)��/�	���
������0	������	�1�	
�������������	
�������(������1��
���	
������2�
��3�
��	�
����
4������� 3(4�� #	�� #�.��� )�� /�	��5�� �	
��
���� 	����	��� 
���	����� �	�� 
�� ���� ����
���
��� ��� ����������������
������� 
�� ��������	
��� 
�����
��� 2������
���� (
����
���� 4��
�
��� 6��������	
���� 0	������ 0����
���� ����
(����
��#���������	��
����7�������������	�
�����������
���4�������
�����
�����
���	
����	������	������������
��������
��
��������
����		��
����	��
��
����

�#	��/�	�����������
��������	�89�	���	��������	��
��������	���:��	����������	�������*;9������	���������	���
7����������
��	���*<�������������	���������������	
���������	�����;9�����	
�������	�������
�������
���	���
�����
	����	�����������/�	��������	���
��������	���
���	���
����������	������"='>?6�(����
��<99@��4(61�40(0�
(����
��<99A����(1�6��������	
�������#��
���'	����<9*A�����<9*,����(1�6����
�������(
����
���'	����
<9*+-��7������ ����=���	���?��
	���� ����<B�������	���
�����?����	��������&��!
����4�����
�������������
�����
6��������	
����&4�6<9*B� 
��?�����������0����	��������	����
	���� ����	���
�����?����	��������0	�����
���
C����	�����?0C<;�
��?�
�����<9*+��7��
�������	����������
��	
������	���������	���
�����D��	�������������	
���
1��
���	
�������6���������"�D�16-�������
����������
���
������������	���
�����D��	�������0	�����
���C����	����
����������
��� 
��������C����
�������?�����	������	�����6��������	
���"C?�6-�D��	�����7����	�������	�����	�



����
�
�

	��
���	� ��	� ����	��� 	����	��� :��	����� 
�� �
�� �	��� ��� �!��	�
���� 7�� ����� 	�����	��� ���
���� �������� ����� ����
��	�
�
�����
��(

��(�������(
����
���?����
�
����7��
�������������
��	���	�4�����0
�6����)��
�����������	
���
1��
���	
��� 7���	� (��
����� 27�2� ?�����	�� 7�� 
�� ���
�	� ���	� ��� ��1�� ���
�	� ���	� ��� (61�� ���� ���
�	�
���	�����111��7��
�������	����'�������	���
�����&������
�����	�0	�����
���C����	���"�&0C-�E��	���	��
<9*+��7��
�������	���� ����������	
���2��������&����	��"�2&-���������?��
	���� 
���0	�����
���0����
�������
(������
�����	�
����	�����

#	��(�	�������	���
�������� ����'���
���4��	���	����(1� ����#�
�
�
���
��<9*B����������
���
����������
)�('��	���
����C460�?����
�
������)46C?�8;�
�� ����������� 
��<9*,��7������������
���
�����	�����2�
��
3�
��	�
����	��
����
���'�����	�4��	��
��<9*A>*,��7���������
��	���������������������������������*����0�����
���
(

��=������(�������?����
�
���
��6���<9*,��������
��	�������
����������������
����������
���
����������
��
(

�� ����
�
����� 7�� ���� �
���	� ��� 6�	�
�� 1�� ���� 4��� #�� F�
��� '����
��� �	� C����	��� 4��	��� ��� 2�
��
3�
��	�
���
�������(1�#���	��������**������
�����7�����������	��
�
�����������&���	
����0	��	��=	������	�0��#��
����
���
������3(4������=	�������4��
�������
�����3�
��	�
������(�����	��?��
��	�
���*++9�*++8��

�
�

�

�
�
� �



�����
�
�

�
�



[0000-0003-2745-8882] [0000-0001-7365-2446]

���������	





1. INTRODUCTION
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PRODUCTIVITY IMPROVEMENT THROUGH IMPLEMENTATION OF LEAN 
TOOLS 

Aleksandra Velichkovska1, Bojan Jovanoski 1 [ORCID 0000-0002-4010-4504], Robert Minovski 1 [ORCID 

0000-0001-8281-9762], Trajce Velkovski1 [ORCID 0000-0003-0502-0556] 
Ss. Cyril and Methodius University, Faculty of Mechanical Engineering, Industrial Engineering 

and Management Department, Skopje, N. Macedonia 

Abstract: In the competitive manufacturing industry, cost-effective production is crucial for success. A key 
element in achieving operational efficiency and minimizing costs is an effective facility layout. This paper 
examines the packaging process for PU foam rolls, employing LEAN tools such as activity analysis, 5W2H, 
spaghetti diagram, and standardized work sheet among others. By identifying non-value adding steps and 
areas for improvement, insights were gained. Additionally, optimized machine layout was developed using 
From/To charts and CRAFT tool. The objective was to enhance process efficiency by analyzing distances, 
tools, and time for material handling and redesigning the layout accordingly. The results showed significant 
improvements, including reduced transportation distance (76.2%), time spent (63.3%), operational costs 
(50%), and increased operational efficiency (164.2%). This study highlights the effectiveness of LEAN tools 
and emphasizes the importance of production layout in enhancing efficiency and reducing costs for 
manufacturing companies to stay competitive. 
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2. METHODOLOGY AND METHODS
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3. ANALYSIS OF THE PU FOAM ROLLS PACKAGING PROCESS
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 Figure 1: Activity worksheet       Figure 2: Spagetti diagram  
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Figure 3: Material flow  Figure 4: Transportation cost for a single unit
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      Figure 5: Initial layout visualized by CRAFT tool          Figure 6: Improved layout 
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Table 2: Overview of improvements obtained from the new layout 
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2. FACTORS INFLUENCING INTENTION TO USE AI 
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2. LITERATURE REVIEW
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Symbols/Elements # of Steps Time (Seconds) Distance (Feet) Inventory (Pcs.) % Value Added

Hours Minutes Seconds

28025
1200

1126,98
1265992

350,31 Hours

% Value Added = Operation Time (C-5) 0,089Total Time

Dock To Dock =  Total Inventory (E-35) 23,35 DaysParts Shipped Per Day (B-38)

50

Operating Time   
(Less Breaks & Lunch) 15 900 54000

28025 0,089

Parts (Pieces)
Shipped Per Day 1200

Total 38 4866,98 470

0

Supermarket

2

Buffer

0

470

Inventory

16 27975

1

Transportation

6 0

Inspeciton

1 140

3600

Value Stream Mapping Process Summary

Operation

12 1126,98

Necessary Non-Value Added

= =

=

Seconds Feet Pieces

x  100  =

4. RESULTS AND DISCUSSION
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Symbols/Elements # of Steps Time (Seconds) Distance (Feet) Inventory (Pcs.) % Value Added

Hours Minutes Seconds

13209
1200

1101,45
599246

3600

Value Stream Mapping Process Summary

Operation

12 1101,45

Inspeciton

1 140

Necessary Non-Value Added

1

Transportation

6 0 470

Inventory

16 13159

0

Supermarket

2

Buffer

0

0,184

Parts (Pieces)   
Shipped Per Day 1200

Total 38 4841,45 470

 Total Inventory (E-35) 11,01 DaysParts Shipped Per Day (B-38)

50

Operating Time   
(Less Breaks & Lunch) 15 900 54000

13209

165,11 Hours

% Value Added = Operation Time (C-5) 0,184Total Time

Dock To Dock = = =

=

Seconds Feet Pieces

x  100  =

5. CONCLUSIONS
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APPLICATION OF ROBUST DESIGN PRINCIPLES ON THE EXAMPLE OF 
TOLERANCE ALLOCATION FOR A SPOOL TYPE PRESSURE RELIEF VALVE 

Martin Scharf 1 [ORCID 0009-0007-7222-8521], Jörg Edler 1 [ORCID 0000-0002-1214-9940],  
Marcus Neunhäuserer 1 [ORCID 0009-0003-2616-4257], Franz Haas 1 [ORCID 0000-0002-2971-7879] 

1 Graz University of Technology, Institute of Production Engineering,  
Kopernikusgasse 24/I, 8010 Graz, Austria  

���������	
 The functional properties of a mechanical product are usually defined by the geometrical 
specifications of its inherent subcomponents. Therefore, any deviation from the design’s nominal assigned 
values, can potentially lead to loss of functionality and failure to meet quality criteria. In order to ensure 
product functionality such deviations have to be limited by the assignment and allocation of tolerances. 
The conventional product development process described in VDI 2221, however does not sufficiently 
emphasize the importance of tolerance design principles in the early stages of product development. This 
shortcoming has been met by integrating Taguchi’s robust design methodology alongside the VDI 
guidelines, thus introducing the tasks of tolerance design and process planning to the product 
development engineer. In this contribution a use case for the application of such wholistic tolerancing 
approaches is being proposed. A spool type pressure relief valve thereby serves as a function assembly for 
studying the relationship of the valve’s geometrical properties and its resulting functional performance. 
Functional testing, geometrical inspection and mathematical modelling of the transfer function, are the 
methodologies used for allocating appropriate tolerance values to the parts. 
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2. METHODS
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Figure 1: Pressure relief valve in spool design (l), characteristic curve for ideal PRV (r) 
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3. RESULTS

-�
������"
���
�������
��
���
�&�
��������
"�����
��������������
������
&���
�������
��
���
��������

����
 �����
 ��
 ����
 ��"����
 &���
 ��"�������
 �������
 ���"
 ����
 "����
 �����
 ���
 ����������
 �����

���"�������
!��
�����
&��
������
��
�������
�
"���"��
�����
���������
��
+�
n"�
&����
���
�����
&��

�����������
������
���
�
�������������
������
�����
���������
��
�3
n"�
��
������
��
���
��������������

������
 ��
,�����
+�
����
���
<�-9�4
��
�<I$�<
"����
�������
������
�����������
 ��
�����
&���
���

������
�������
 ���"
 ���
��������
 ����
 ������
�
"����
����������
 ���
��
����
���&���
 ���
�������"

��
�&������"
������
��
���
"������
����
���������
����������
������
�"���
���
"�����
��"�������

����
���
"����"������
"����
�
���
�������
����


Figure 2: Obtained characteristic curves for radial clearance rc 20 μm (l) and 97 μm (r) 
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Figure 3: Leakage flow at increased pressure and temperature dependent viscosity @40°C (l) and @ 80°C (r) 
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5. CONCLUSIONS
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MG-ZN-Y BIOCOMPATIBLE ALLOYS PRODUCED IN A LEVITATION 
FURNACE 
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Victor Geanta1 [ORCID 0000-0003-1343-7431] 

1 Univerity Politehnica of Bucharest, Faculty of Materials Science and Engineering, Department 
of Engineering and Management of Metallic Materials Obtainment, Bucharest, Romania 

2 Univerity Politehnica of Bucharest, Faculty of Industrial Engineering and Robotics, Department
of Quality Engineering and Industrial Technologies, UNSTPB, Bucharest, Romania 

���������	 The Mg-Zn alloys have a controlled biodegradability in biological fluids. Alloys in the Mg-Zn 
system must be manufactured from high-purity raw materials, and the production process must be free of 
impurities from the crucibles. The mechanical properties of Mg-Zn alloys can reach values of tensile 
strength of 270 MPa and elongation at break of over 18%. The use of these alloys for bio-resorbable 
implantable devices does not allow the existence of a high level of impurities. For this reason, in the work 
has been used an installation for melting raw materials by levitation, which allows the metal alloy to be 
kept in an inert gas environment inside an induction coil, avoiding its contact with any other material. The 
induction currents generated in the levitational floating melt determine the mixing of the chemical 
elements and the homogenization of the alloy. In this paper, seven experimental Mg-Zn-Y alloys with 
different chemical compositions were produced and tested. To reduce the oxidation effect and to finish the 
grain, Y was added in the solid solution, as proportion from 0.5 to 5 wt. Microhardness tests and SEM 
microstructural analyzes were performed to evaluate the strengthening effects and the level of 
homogenization of the obtained solid solutions. 
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2. THE OBTAINING OF METALLIC MATERIAL FROM THE Mg-Zn-Y SYSTEM
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Table 1: Experimental Mg-Zn-Y alloys 

P1 P2 P3 P4 P5 P6 P7 
Mg0.5Zn0.5Y Mg1Zn1Y Mg1.5Zn1.5Y Mg2Zn2Y Mg3Zn3Y MgZn4Y Mg5Zn5Y 
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Figure 1. Melting equipment in inert atmosphere by levitation equipped with medium frequency converter. 
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Figure 2. Compacted buttons made from metal powders. 
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Figure 3. Image during the levitation melting process of the Mg-Zn-Y alloy button inside the inductor coil. 
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Figure 4. Mini-ingots casts and prepared for examination. 
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3. RESULTS AND DISCUSSION

3.1. Microstructural analyses of the alloys from the Mg-Zn-Y system 
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Table 2: Microstructural analyses of the alloys from the Mg-Zn-Y system 

Sample Microstructure, x500 Microstructure, x1000 

Mg0.5Zn0.5Y 

Mg1Zn1Y 

Mg1.5Zn1.5Y 

Mg2Zn2Y 
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Mg3Zn3Y 

Mg4Zn4Y 

Mg5Zn5Y 
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3.2. Microhardness analyses of the alloys from the experimental samples 
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Table 3: Microhardness values for alloys in the Mg-Zn-Y system 
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4. CONCLUSIONS
The Mg-Zn-Y alloys can be successfully obtained in the levitation induction melting equipment under 
argon inert protection environment that allows the reduction of oxidation effects. 
The purity of the alloys depends on the quality of the raw materials used and on the working conditions 
(inert gas protection for the melt, perfectly clean solidification molds, constant heating parameters, gas 
and smoke elimination during melting). 
The homogeneity of the metal matrix of the Mg-Zn-Y alloys depends on the method of production. If 
granular materials of advanced purity are used, it is possible to better homogenize and distribute the 
alloying elements in the metal matrix, and the compression allows maintaining the shape of the sample 
during melting. 
The combined analyses of the chemical composition, microhardness and metallographic examination 
reveal an increased compositional non-homogeneity of the Mg-Zn-Y alloys samples due to the very short 
melting time (about 2-3 minutes per batch) and the special conditions for obtaining in induction field 
and levitation effect. However, the materials obtained are mechanically and microstructurally stable. 
The hardness of the Mg-Zn-Y alloy metal matrix increases with the Y content increase, the values 
ranging from 58.8 to 93.3 HV0.1. 
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TRACEABILITY IN AGRI-FOOD PRODUCTION AND SUPPLY CHAINS 
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���������	
Enabling the traceability of food products is a must in developing markets. This is closely related 
not only to safety issues but also to food quality, regulations, and conditions that should be strictly 
checked and maintained in supply chains. Many new technologies can be of help in implementing 
traceability like automatic identification technology, blockchain technology, the Internet of Things, and 
global positioning systems. This paper provides an analysis of traceability systems and supporting 
technologies, their benefits and challenges, and the regulatory frameworks governing their 
implementation. The findings contribute to the understanding of traceability in the agri-food sector and 
provide valuable insights for policymakers, researchers, and industry stakeholders. 
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2. COMPONENTS OF TRACEABILITY SYSTEMS, TRACEABILITY TECHNOLOGIES AND
CHALLENGES IMPLEMENTATION 

-�����������
 �����"�
 ���
 ��"����
 �����"�
 ����������
 ��
 ��"�����
 �������������
 ��"�������
 ����

������
 �������
 ���
"���"���
��
 �������
 ��
 ����������
 ����������
 ���
&����
���������
���������

��
������
������
-����
��"�������
�������
 �����"�����
 ��
����
�����
��
������
 ��������"�����
��


72

��������	
��
�������������������������������



����
 ��������
 ��
 �������
 �����"�����
 ��
 ������
 &���
 ���
 �������
 ��
 ������
 ��
 �����7�
 �����
 ���

������������
 -��
  ��
 ��"�������
 ��
 ������������
 �����"�
 ������
 ���
 �����������
 ��
 ��������
 ���

�������������
��
��������
��
������������
�������
��
����������

-��
����"�����
��"�������
��
������������
�����"�
���
��������
��
��������������
I����
��"������
��

���
������
��
�����
�������
�����
���
���������
�������
��
����������
���
&����
������
�����
����

��
��
��������
 ������
��
���������
#��������
������������
���
��
���
���
����
�������
�� �
�������
+#

��
:#
�������
.,�#
(.���
,��������
 �������������)
�����
��
�����
 ��������
�����������
#���
������
��

������
 ��%����K�������
 �������
 ���������
 �����"������
 ����
 ��
 ������
 ��"��
 �����������
 ���������

���
 ��
 ����������
 ����
 �����
 ��
 ���
 ��"����
 �������
 �����*�����
 ������
 ��"����
 ����
 #���
 ������������

��������
��
 �������
 ��
�������
 ������
��
 ���
������
�����
 ��
����
��
 ������������
 ��
�
"����
#���
���
��

�������
"�������
��
����"��������
�����
������������
����
��
�������
(C����
N��
������
+�+:)�
���������

��"�����
��
��-
(��������
��
-�����)
�������
-����
���
���
���������
�����
��
��������
��
����*����

�����"�
 ���
 �������
 ��������
 �����������
 ��
 ��������
 &���
 ���
 �����
 �������
 ��
 �������
 �����
 ��

����������
������������
��
&�����
#���
"�����"���
�����"��
����
������
��������
��
����*����

�����"��
 �����
 ����
 ��������
 ��������
 "�������
 ��
 ����
 ��
 �������
 �������
 ���������7�
 ������

(6�������b
.��
+�+�)�
5���
��������
�����
�����"��
���
"���
����
 ��
"��
���
����
�"����
��
���

��
����
���������
��
���������
���
���������
�����
��
�������

4�����
 ����
 �����"�����
 �����
 ���
 ��%���K�������
 �������
 ���������
 �����"�����
 ��
 ���
 ������������

�����"
 ��
 ���=
 ��������
 ����������
 ���
&����
 ������
 ������
@6$
 (@�����
 6����������
 $����")
 ����������

���������
���������*����
����������
�����"�
��
����"���
���
�������
��������
��
��%����K��������
@6$*
������
 ���� ���
 ������
 ���
 ��
 �������
 ��
 �����������
 ���������
 ��
 ����
 �������� �
 ��������
 ����*��"�

"���������
��
�����
"���"���
��
�������� (<���
A��
�������
+���)�
@6$
��������
������������
��
��������

��������
 ����������
 ����
 ����&���
 ��� �������
 ��
 ���� 
 ���
 "���"���
 ��
 �������
 ����������
 ���

������
������
��
�����������
���������
"�����"����
�����
����"�7������
��
�������
���� ����
������������
��

�"�����
������
�����
����������
��
�������������

#�����
����
������
 ��������"������
 �����"�����
�����
 ���
������
��
 ���=
 ��������
���
��
���������

4��� �����
����������
�������
���
������
��
�����������
��������
��
������������
��
���
������
��

���
"���"���
��
�������
(<��������b
8��
���
���
+�+:)�
4��� �����
��
�
�����
�����"
����
��
���������7�

��
����������
��
������
��
��������
������������
������
"�������
�������������
I���
�����������
��
�����

��
 ���
 ������
 �����
 ��
 ������
 ��
 �
 ���� �
 ���"���
 ��
 �""������
 �����
 ��
 �����"������
 4��� �����

��������
 ������������
 ��
 ��������
 �
 ��"���*�����
 ��
 ��������
 �����
 ��
 ������
 �����������

���������������
��
�������
����������
 ��
�������
��� �������
��
������
���
������������
��
���������
��

����
����������
�����
��
������������
��
���
������
�����
(-������%�
$��
������
+�++)�

$����
 �����
 ���
 ��
 ��"�����
 ��� �������
 ���������
 ���
 ���"
 �������
 "�����"���
 �����"�
 ��
 ��

�������
 ��
 ������
 �������������
 ��
 ��""���������
 �"���
 ���"�
 -���
 �"�����
 ���
 �����
 ��

��""���������
���������
��
 ����������
 ���
����������
��%���K������
���
���&���
��������
��������

&����
�������
����������
�����"�����
���&�


4�����
 ��""���������
 ��������
 �����
 �����
 ��
 ������������
 �����"�
 ���
 �������
 ��
 ���������
 ��

������
 ���
 �����������
 ��
 ���"���7�����
 ������
 ������
 �������
 -����
 �������
 �����
 ���

�������"����
���
���
���"����
���������
���
���������
��
�����������������
�������������
������7�������

����
��
@$��
����
�������
�������
���
���������
���������
��
���
���������7������
-����
���
����

�������
�"���"����
��
���
����*���
�������
����
��
���
$���
S������
,��
($S,)
������
��
!������

��������������
 &����
 ������
 ���������
 ���
 �"���"������
 ������������
 �����"�
 (J����
 A��
 /
 6������
 I��

+��:)�

��
����������
"��������
������
���
���
��
�������
�����
��������
���������
��"�����
��
��-
�������

-��
 ��-
 ��
 ���
 ���&�� 
 ��
 �������������
 ������
 �"���
&���
 ��������
 ����&����
 ��
 ������������

�������������
 ��-
 ������
 �������
 ��
 �����"��
 ���
 ��
 ����
 ��"��
 ��������
 ����������
 "���������
 ��

���� ���
 ��
 ��������
 �������"�����
 ����������
 ��
 ����������
 ��
 �������������
 ��-
 ������
 ����
 ��

��"��������
 ��������
��"����
"��������
��
.,�#
 ������
������
 ����*��"�
���
��
������
���������

��
 "���"�����
 -���
 �����"�����
 ��
 �������
 ���
 ��������
 ������
 ��������
 ��������
 ���"������
 ��

��������
 ���������
 �������*"� ���
 ����������
 ���
 ������
 ������
 ��-
 ��������
 ������������
 ��
 ��������

���"����
���
�����������
"����������
��
��""���������
�"���
������
�����
��� ��������

5���
�"���"������
������������
�����"�
��
"���
�����
�����
��
�
���
���
�
��"��������
��
��"�
��
���

����������
 �������
 ������������
 ��
 �������
 ����"��
 ��������
 �� �
 ������
 ���
 ��������
 ��
 ����*��"�

������
"���������
������
���
������
������

-�����������
 �����"
 �"���"��������
���
���
����
�����
 ���������
 �"���"������
"���
 ����
��
�&���
��

���������
 ������"�
 ��
 ����������
 ��
 ����
 ��
 ������
 ����������
 ������������
 �����"
 �"���"���������


73



$�"�
��
���
����������
���
��
���
����
��
�"���"��������
����
���
������ �
���������
���
��"�������
��

������
�������
���
��� 
��
��������
��
�����
�����������

�"���"��������
��
������������
��
���������
��
������
������
�����
��������
�����������
������"����
��

����&����
 ���&����
 ���������������
 ��
 ��� �������=
 ���������
 ��
"���
 ������
 ��� �������
"���
 ����

��&
���������
 ���
&����
 ��
 �� ��
 ��"�
 ��
 �������
 ��������������
 �����������
 ��
 ��"����
 ������
 �������

I���
 ��� ������
 "��
 ����
 ��������
 �����"�
 (���������������
 ���&����
 ����&����
 ���������)�

����������
 ��
 ���
 �������"�����
"� ���
 ��
 �����������
 ��
 �������
 ����������
 ������������
 ������
 ���

���������
��
&����
������
������


�������
�����������
���������
 ���
 ��
"���
������
 ���
 ��� 
��
 �������7�
�����"��
I���
��� ������
"��

���
������
���
���"����
����������
��
�����
����"���
&����
���
��������
��
���������
����
���
������"

�����"�����
�����"�
�����
���
�������
��
��������
���
�������
��
����������
���������7�
�������
��
���
��

��
 ��
 ��"�������
&���
 �����������
 ���
 ���
�����������
 ����
��
 ���
@������
#���
 6���������
.���������

(@#6.)�
 4��������
 ���
���
 ���
 ������������
 ��
 ������������
&���
���
�������
 ��������
 ��
 ��
�������

����������

.���������
 ���"�&�� �
 ��
 �������
 ����
 �
 �������
 ����
 ��
 ��������
 ����������
 ��
 ���"���7�

������������
���������
������
���������
��
������
�������
��
���
����*���
�������
�����
���
�������������

������
����
��
���
,��
��
�����������
!�����7�����
(,�!)
��
���
5���
A�����
!�����7�����
(5A!)�

����
 ����
 �������
 ���������
 ��
 ����""��������
 ���
 �"���"������
 �������������
 -����
 ���������

��"
 ��
 �������
 ���
 �������
 �������
 ������
 �������
 ��
 ����������
 ����
 ��
 ��������
 �
 ��""��

�����������
��
 ������������
����������
��
����
����������
 �������������
 ������������
����
��
 ���
J���

���"���������
����
������
�������
��
 ������������
 �������"����
 ��
 ���
���
��
 �������������
 �����"��

���������
 ��
 ���"��������
 ��
 �������������
 �����
 -����
 ���
 ����
 �������*��������
 �����������
 ��

��������������
��
���"�����
������������
�����
��
��
�������
�������������
�������������
������
��
����������

,��
 ���������
 ���
$���
S������
,��
 ($S,)
 ������
�������
�
 ���"�&�� 
 ���
 �"���"������
 ������������

�����"��
 ��� 
������"�����
��
������
 �������
 ��
 ���
 ���
 ��������
!������
 �������������
������"�
����

�������
 ������������
 ��
 ������
 ���
 ���������
 ��
 ������������
 ��
 �������
 ��������
 �����������

��������������
 ���������������
 ����
 ��
 ,�������
 ��
 .���������
 ���������
"��
 ������
 ������������
 ��
 ����
 ��

�����
��������

J�"�������
&���
����������
�������"����
���
����
�������
 �����
�����������
���
"��
���
����
��������

���
 �������������
 ��
 ������������
 �����"�
 ��
 �"�������
 ���
 �������
 �������
 ����������
 ��
 ������
 �����

"�����"����



3. CASE STUDIES AND INDUSTRY PRACTICES
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2. METHODS
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3. CASE STUDY
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METAL ADDITIVE MANUFACTURING WITH TOPOLOGY OPTIMIZATION 
METHODOLOGY FOR INNOVATIVE STRUCTURAL DESIGN 

Elisaveta Doncheva 1, Martin Petreski 1, Filip Zdraveski 1 
1 Ss.Cyril and Methodius University in Skopje, Faculty of Mechanical Engineering – Skopje 

���������	 Metal additive manufacturing (MAM) is an exciting manufacturing process that has recently 
received a lot of scientific attention due to its ability to develop stress-optimized structural elements and 
products in a material-efficient, cost-effective manner. Indeed, MAM also known as rapid prototyping or 
three-dimensional printing of metal products, is one of the most promising aspects of manufacturing 
highly complex geometries. It is now regarded as a source of opportunities for achieving true design-
optimized manufacturing through topology optimization methodology. This methodology can improve 
material distribution by generating complex geometries that are easily built layer by layer using data from 
a three-dimensional (3D) model. The article is intended to explore the current state of process 
development and investigates the future potential of topology-optimized design approaches for MAM in 
developing lightweight and effective products. It discusses the most recent research efforts and topology 
optimization applications on various products and how current techniques can produce structural 
elements with significant weight reduction. The study demonstrates the need for additional research in 
industrial structure optimization and design, and it emphasizes the importance of integrating appropriate 
material, process, structure efficiency, and performance characterization when using topology 
optimization to pursue flexible and high-performance products. 
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Figure 1: Topology optimization of an aerospace bracket design results in a weight reduction of 18% (Zhu et al., 2021) 
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2. TOPOLOGY OPTIMIZATION OF STRUCTURES FOR  ADDITIVE MANUFACTURING
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Figure 2: Topology optimization in the process of product development 

Table 1: Topology optimization classification (Ibhadode et al., 2023). 
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Figure 3: 3D multiscale structures designed with topology optimization and produced with AM, a) bone-inspired infill 
structures, b) variable density  lattice structure (Wu et al., 2021) 
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3. METAL ADDITIVE MANUFACTURING 

<����
 ������
 "������������
 (<�<)
 �����
 ��
 ���
 �����
 �����
 &���
 ���
 ��������
 ��
 �
 �����
 %������

�������
(��
I��
$����
��
��*&�� ���)�
&����
���
�� %��
�������
����
��
�����
 ������
��
"����
��&���

&���
��������
 ����
���
 ���"
 ��
������
 ���������
 ��
�
:#
����
 (6������
��
����
+�+�)�
-��
����
 �����
 ��

���������
��
��
���
���
��
����*������
������
���
"����
��&��
����������
��
���
������"���
��
�����

"����
�����
���������
(#<9$)�
&����
&��
����
��
���
����������
�������
���
������
"������������
��

����"���
(6������
��
����
+�+�)�
-��
���
��
��
��������
���"�
����"��
������
������
��
<�<
�����
��

���
 ����
 ������
 &���
 ���
 ������"���
 ��
 ���
 ��*�����
 U:#
 &�����U
 ����������
 &����
 ��"����

����������
&�����
����������
&���
��������
(6������
��
����
+�+�)�
-���
�������
�����
��&
�������������

���
�����
��
��������
���
��
��"�����*���
"������������
(J�<)
����&���
��
�������
���
"���"���
��

���
 ����
 ��
 ��
 �����
 ���
 :#
"����
 ����
 �����
 ��
 ������
 -���
 ��
  ��&�
 ��
&���*���
 ������
"������������

(5��<)�
 ��
 ���
 ������� 
 ��
&�����
&����
<�<
 ����������
 ����
 ����
 ������������
 �������
 ��

�"�����
����
���
������


#��������
���������������
��
���������
&���
"��
��
�������
����������
��
�<
����������
�������
-��
"���

����"�����
��������������
 ��
����
��
 ���
 �����&���
��������	
����
"�������
 (����"���
����"����
"�����)1

������
"����
(�����
��
�������
�������)1
��
��&
"�������
�����
�����
(������
"������
��&���
����

�����)(,��7����
 +��;1
 D� ����
 ��
 ����
 +��?)�
 �������
 ��������������
 ��
 �<
 �����"�
 ������
 ��
 ������������

������������	
��&��
���
��&��
����
��
&���
���
�����"�
(��"������
��
����
+�++1
,��7����
+��;)�

-����
�����"�
���
���
�
�������
��
������
�������	
��������
���"��
�������
�����
��
��
���
��������
��

���
 I2
 �$!K�$-<
 E+�+�
 (+��E)
 �������
 ������
 "������������
 ���������
 ���
 ���������
 ����
 �����

�����
 ����
 ��
 �������
 ��
 ������
 "����	
 O�-
 ���������"���7������
 "�������
 %�������
 "�������

����������
��&��
��
�������
�����
%�������
�����
������
����������
��
�����
��"�������
 (6������
��

����
+�+�1
D� ����
��
����
+��?)� 4����
 %������
 (48)�
��&��
��
������
 (64,)�
�����
 ��"�������
 ($9)�
��

�����
 ������
 ���������
 (#I#)
 ���
 ����
 ��
 �����
 ����������
 ����
 ���
 ��&
 ���
 ��
"����������
"����

������
5���
��
��"��
��
"������
���
�����
�����
�����������
���
���������"���7�����
(O6)�
"�������
%������

(<8)�
 ��
"�������
 ���������
 (<I)�
 ���
"�����
 ���
 ��
 �������
 ������
"������������
 (6������
 ��
 ����


103



+�+�1
D� ����
��
����
+��?1
C����
��
����
+��?)�
-����
"����*�������
���������
���
 ��
���
�����
������
��

������"���1
��""������
�����"�
�
���
�����
(C����
��
����
+��?)�
<�<
���������
���
��
�����
��
��������
�������
��
���
�����
��
�����
������
������"����
&������

����
 ���
 ������
 ��������
 ��
 �����
 ��
 �������"�����
 ��
 ��
 ��������
 ����������
 "������������

���������
 ���
 �������
 ��
 ������
 ���
 �����
 ������
 (6������
 ��
 ����
 +�+�)�
 �������
 <�<
 ��
 ���
 ��

���%�������
&���
���������
����
��
 ������"���
��������
���
��������
��
��������
��
��%������
"������

��
 ��
 ��
 ���"�����
 ���
 ���
 :#
 ��������
 ��
 ���"�������
 "��������
 ����
 ��
 ����"����
 ���������"����

����"����
 &�����
 �������
 ��
 ��"�������
 (6������
 ��
 ����
 +�+�)�
 -��
<�<
 �������
 ��������
 ��
 �������

������
 ����
 ����
 �������
 ��
 ���
 ����
 ��
 ������
 �������
 4�����
 ��������
 ������
 �����������
 ��
 ��

��"���"��
 ���������
 ��
 �����
 �
 ���������
 ��
 ����"���
 ���������������
 ,������"����
 �������
 �����

�����������
 ���
���
��
��������������
 �����"����
 ��
�������
 ������������
 ,�����
;
������
 �
 ����"����

��������������
��
���
<�<H�
�����
&�� ���&�


Figure 4: Basic workflow of MAM process 
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4. CONCLUSIONS
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Poor working conditions, insufficient technology, and other factors can all have a substantial 
impact on the quality of manufactured components throughout the CNC manufacturing process. Poor 
quality is usually obvious in the form of surface abnormalities among work item flaws. Detecting these 
flaws guarantees both a defined quality and a high qualifying percentage. A non-manual visual inspection 
strategy for anomaly identification is necessary to overcome these challenges. Visual inspection 
automation in industrial products, such as defect inspection and anomaly recognition, is a crucial task in 
computer vision. As a result, ASAD (Autonomous workpiece surface anomalies detection) based 
approaches have grown in popularity among manufacturers for surface anomaly detection because they 
provide an efficient solution to address the disadvantages of human inspection such as low accuracy, poor 
real-time performance, subjectivity, and labor intensity. This paper describes the application of the 
Segment Anything Model (SAM) and Convolutional Neural Networks (CNN) to the analysis and image 
processing of workpieces produced on CNC machines to detect surface scratches and anomalies.
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1. INTRODUCTION
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2. METHODS
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Figure 1: Quality control area with rollers 
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Figure 2: Overview of system for detection of work piece anomalies 
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3. RESULTS
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Figure 3: a) Original image of workpiece produced on CNC machine, b,c) Image processed with the SAM model, d) 
bounding boxes around the detected segments of the workpiece.

Figure 4: Segmentation masks generated by the SAM model 
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4. DISCUSSION
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5. CONCLUSIONS
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���������	
 This article investigates the adoption trends and implications of advanced manufacturing 
technologies in Serbian manufacturing companies. The objective is to analyze the evolving manufacturing 
landscape and provide insights into technology adoption patterns. The study utilizes the European 
Manufacturing Survey (EMS)—Serbian data set, which includes responses from 280, 240, and 147 
manufacturing companies in the years 2015, 2018, and 2022, respectively. Through data analysis, changes 
in the adoption of advanced manufacturing technologies over time are aimed to be identified. Additionally, 
the study seeks to determine whether there is a growing trend in technology adoption. The research 
contributes to a deeper understanding of the dynamics surrounding technology adoption within the context 
of Serbian manufacturing, offering potential implications for companies' future strategies and development 
in a rapidly changing manufacturing landscape. 
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� How has the evolution of technology adoption in Serbian manufacturing companies been from
2015 to 2022?
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2. THEORETICAL BACKGROUND 
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Table 1: Literature review research flow 
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3. RESEARCH METHODOLOGY 
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4. RESULTS AND DISCUSSION 
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Figure 1: Adoption of Smart Manufacturing Technologies in Serbian Companies: A Comparative Study of 2015, 2018, 
and 2022 
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� Digital solutions to provide drawings, work schedules, or work instructions
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� Software for production planning and scheduling
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� Digital Exchange of product/process data with suppliers/customers
(I���������
#���
�����������

I#�)
(-;)
��
Near real-time production control system
(-E)
����
����������
"������
���&���

&���
�������
�����
 ����������
 ���"
++EZ
��
::��GZ
��
++?�?Z
 ������������
 ���"
++��E
��
++�++�

-����
������������
����
���������
�����
��
������������
���"����
��""���������
��
����*��"�
���

"���������
��
"������������
����������


� Techniques for automation and management of internal logistics
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� Product-Lifecycle-Management-Systems
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� Industrial robots for manufacturing processes
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� 3D printing technologies for prototyping
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� 3D printing for manufacturing of products, components and forms, tools
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� Technologies to recuperate kinetic and process energy
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5. CONCLUSION 
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CHALLENGES AND OPPORTUNITIES OF BLOCKCHAIN TECHNOLOGY 
REGULATION 
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and Engineering Management, Novi Sad, Serbia 

���������	
Accelerated technological development has brought many novelties, among which is distributed 
ledger technology (DLT), often called blockchain (BC). BC is perceived as a peer-to-peer distributed 
immutable ledger that could revolutionize economies, societies and even our daily lives. All protocols for 
dealing with data and transactions are coded with an algorithm, so there is no need to trust the other 
contracting party or the intermediary. With the concept of decentralization and the absence of hierarchy, 
BC wants to avoid all traditional intermediaries and any regulation. The question arises, are BC-
technologies really decentralized and who controls them? What are the consequences if decision-making 
in BC is influenced by small groups of people or corporations? This article, in an attempt to answer these 
questions, explores technological scandals in which there have been significant deviations from the basic 
principles of BC (The DAO Hack, Parity's Smart Contract Bug on Ethereum and Facebook's Libra). Analysis 
of the above scandals suggests that decentralization is threatened and the current regulatory status of BC 
is substandard. It was shown that BC technology, due to its deterministic nature, cannot provide solutions 
for all life situations and that human judgment is irreplaceable.
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Blockchain technology, regulation, technological scandals 

1. BLOCKCHAIN TECHNOLOGY – DEFINITION AND CHARACTERISTICS
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1.2 Features of Blockchain tehnology 
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1.3 Types of Blokchain technology systems and decision-making methods 
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2. TECHNICAL SCANDALS THAT SHOOK THE BC COMMUNITY
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2.1 Attack on The DAO and Implementation of a "Hard Fork" 
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2.2 Parity Contract Bug 
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2.3 Facebook Libra and forced moratorium 
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3. DISCUSSION AND CONCLUSION
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2. PROPOSED APPROACH
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3. EXPERIMENTS AND RESULTS
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4. CONCLUSIONS
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UTILIZING THE 'SEGMENT ANYTHING MODEL' FOR MAMMOGRAPHY 
IMAGE ANALYSIS 
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���������	
Mammography, considered the "gold standard" for breast mass detection, boasts approximately 
90% sensitivity. However, the process of mammography reading and interpretation is time-consuming and 
susceptible to a significant number of false negatives and false positives. Compounding these issues is a 
notable shortage of radiologists specializing in breast imaging, highlighting a need for innovative solutions. 
This paper proposes the use of an artificial intelligence (AI) system, the Segment Anything Model (SAM), to 
address these challenges. SAM, a versatile image segmentation model, can generate segmentation masks 
in response to various prompts such as points, bounding boxes, masks, or textual descriptions. It employs a 
transformer-based architecture and utilizes a large-scale dataset for training. Within mammography, SAM 
could be deployed to automatically segment suspicious areas in the breast, thereby providing invaluable 
support to radiologists during diagnostic decision-making. Furthermore, SAM can be fine-tuned and trained 
on specific medical image datasets to enhance its performance. Our results underscore SAM's efficacy in 
producing accurate segmentation masks, demonstrating its potential for integration into human-in-the-
loop systems for annotation and decision support in medical image analysis. Nevertheless, further research 
and training are essential before implementing SAM in real-world medical scenarios.
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2. METHODS 
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Figure 1 - Data flow chart of mammography image processing based on SAM  

-��
$��"���
��������
"���
������
��
�
�����������
"���
���
�"���
���"���������
-��
�������
���
��

����
�����
��
��
���*��*���*���
����
��������
��
���
��
��
�
7���*����
����"�
��
�������
���
��������
��
����

�
 ��������������
 $�<
 ���������
 �����
 ���������
 ��&
 ��� �
 ���"��������
 "����
 ��
 ������
 (&���

���"��������
�����������)�
-��
�����
��� 
��
��
������
�
���"��������
"�� 
����
��
��
�"���
��
�����

��
�
��������
���"���
6��"���
���
��
������
�������
����
"�� �
��
��������
��
�������
�����
���
�����

������
���
"�� 
�����������
&����
���
�������
����
��%����
�����
��
��������
��
��
 ���
�����
���
���"����

���� �
 ��
 �
 ����������
"���
 ��
 �
"�""����"�
 ���
"���
 ����
 �������������
 ��������
 �����
 ������
 ��

���"��������
 *
����������
"���
"�� �
����������
"���
"�� 
&���
����������
������
��
�
"�� 
��
 ���

&����
�������
��
���
����
�������
&����
"�� 
����������
��
&���
��
�"������

��
������
��
���
"����*"�� 
"���
���
"���
���
����
&�� 
��
�
������*"�� 
"��
��
���
����
�����
&����

��
���
���
"���
��������
����
���
"�� �
���
���
��
&����
���
"���
 ��
"���
���������
-����
��
����
�

"����*�����
"���
&����
���
����
���
�����
�������
��������
�����
��
���"����
����
��
�������
�
�������

���
�����
���
������
��
���
"�""����"
��
�
�����
������
��
���
����������
"���
���
�����
���
�����

��
���������
��
����
�����
���
"���
�����
���"���
���
������
������
������
���
���
����������
"����
��

���
���
"���
�������
��
��������
�����
��"�������	
��
�"���
�������
�
���"��
�������
��
�
������

-���
���
�����
��
��������"��
"����
���
��"�����
������
&���
��������
"�����������
����
����
���
"���

���
&�� 
��
����*��"��

�
�������
��
���
O�����
-�������"��
(O�-)
"���
"���"����
�����
��
����
��
���
�������
����*����������

������
��
����*��"�
��
���
��
���
�"���
�������
��
����
����
���
�"���
��
���
��
���
��
������
������


191



���
���"��
��
�����������
-���
����
��
�������
���7��
&���
����*�������
&����
��
���&�
��
���
"�����
�"���

����������
���"���
(4�����
��
����
+�+�1
<�
��
5����
+�+:)�
-��
���"��
������
������
������
��

����
 ���"���
 �����������
 $�����
 ���"���
 ������
 ����
 ���"���
 ��
 �����
 ��
 ����
 ���"���
 ������

"�� ��
#���
��
���"��
���
�����
��
����������
�������
��
������
��������
��
&���
��
���*���*�����

����
�������
��
"�� �
��
�����������
��
��""�����
&���
���
�����
�"����
��
���&�
��
,�����
��
-��

�����
����
�
 ��������"��
������������
 ��
"��
 ���
��*�����
 �"���
��
���"��
 ��
�
 ���"��������

"���
-��
������
��
&��
������
��
��������
��
�����
��
"������
�"����
&���
�����
���
�������
���"����������

��
 ���
 ����
 ��
 "�""����"��
 �
 "�� 
 ���������
 &��
 ����
 &����
 ��
 ���
 ��� �����
 ������"�
 ���

���"��������
���
���
���
��
�����
������
��
���"���
��
���
"����
-��
���"��������
��
&����
���
"���

��
 ���
"���
 �������
 ��
 �������
&���
 ���
 ����*�����������
 �����
 ���
&����
 ���
 ��B
"�����
 ��
 �����
 �������

�������
�����������
��
��������
����
"���
��
����
������"
��
���
�����&���	
���
���
$�<
"���
��
���"��

"���

#�������
��
���
����
��
���"��
����
&���
��
����
�����
���
�������
�������
���
��&
��
�������
�����
���

���
���"����
�������������
���
����
���"��
U"��������
��"��U
��
U������
�������������U
�����
&�� 
��
����

�"����
��
���
�������
&���
��
��
���������
����
-���
����������
����
��
&�
������
���
����
����
���
����
"��

��
���������
��
���
���
����������
&�
����
���
������
��
��
&�� 
���*��*���*���
��
���
"���
��
���
������

������
��
"�����
 �"����
��
����
�����
��
&���
��
������������
�����������
��
�������
�
4�*.�#$
(4�����

�"�����*.��������
��
#���
$����")
��������������
($�� 
��
����
+��3)
�������
����
�
�������������
�������

U4�*.�#$
:U
��
U4�*.�#$
;U
��
���������
���
�
�������
���"��
����
�
�����������
������
"���
&���
�������

5����
 ��&�����
 ������
 ��
 �
 �����������
 ��
 ��
 ���
 ����
"��
 ��
 ���������
 ��
 ���
 ������
&���
 ��
 ����"��

���������
��
������"���
����*������
��
���
"���
&������
��"�
��
���
"���H�
�&�������
��
�������
��

��������
���"
�������
��������
����
��
����
���
���
"���
����
����������
�����
��
����������
����������

"��������
��
������
��"����
��
&���
��
������
��
"��������
��������������
���"
�������
�������
�������

����
��
���"���
��
�
��������������
��
����
���"����
���
"�� ��
�
"�� 
��
���
������
������
����
��
���

��
 �
 ���"��
"�� �
 -��
 ������
"�� 
 ���
 ��
 ����"��������
 ��������
 �������
 �
 ������
 ��
 �����
 *
 �"���

������7������
�������
�������
��
 ������
���
�����
��
���
�������
�������
��
�
������
"�� 
������������

��
���
�������
$���
�
"�� 
����
�����
����"���������
����
��
�������
���
��
�
"���
���"���
�����������

���
���
��
���
��"��*��*���*����
�����"��
������
��������
(���b
��
-��b�
+�+�)�
��
����
&���
�����������

&����
��
���������
��
�����������
��
���
��"�����
����"�����
��
�������*"� ���
(&������
���
���%���
��
���

�����"
&����
&���
��"���
��
����
"��
&����
��
��
����
������
�������
��
������
���������
��
����
��
�

��"������
��������
����
&���
��
������
��
���
�����
��
���
���
�����������
*
��
���
����������)�
�����
��
��

�������
"�� 
������
��
��
������
*
����������
����
��
���������
��
������
����
"�� 
���
�����
��
���

������
 ����
 ��
 ��������
 �����������
 ��
 ���
 "���
 &���
 ������
 ���
 "�� �
 ����
 �
 "���
 ��������

���"���������
4����
��
������
��
���"���
���
����
��
�������
4����
���
��
"�������
�������
��
 ����

������*�����
������7�����
����
����
��
����"���7�
(9��
��
����
+�+�)�
6�������
�����
������
������
��
�

(���������
>
����������
"���)
��
�
 (��� �����
>
�������
 ������)
"��
��
����������
 ���
 ���
"���
 ��

����"���
 �������
 ���"����������
 -���
 ���
 ��
 ����
 ���"
 ���
 ���"���
 &���
 ���
 ����������
 ��
 "�� �

����"���������
�������
��
����
���"����
��
���
��� ������
�������
���
"�������
���������
&��
������"�

��
���
"���
&���
���"���
��
���
���"
��
�������

��
��
����
�����������
��
"������
����
���"���
���
��
��"�����
��
���
����
���
���"����
���"�
�
�������

�����
��
��������������
��
����
������
�
���
���"���
��
����������
"�� 
�
�������
��"���
��
������

����
����
��
�
�������
��"���
��
������
����
���
����
&�����
���
���������������
-���
��
��&
���
���
�
��"����

���"��
 ����
&���
 ������
 ��
 ���
"���
 ������
��������������
&�����
 ���
�����
������
��
���������
 ��������

���"
��
����������

<�� �
�������
���"
�
"���
����
��
�������
��������
��
������
���
"�� �
��
��7��
������
����
��
���
$�<

��
�
���������
"���
&����
��
���
������������
 ������
����
���
���
����
��
���"���������
���
����
��

"�� �
�����
��������
��
���
����
��
���
���"����
��
���
��������
��
���������
��
����
�
&��
���
���
"���

��
������
��������
"�� �
��
��������
����������
�����
��
���
�������
����
"�� 
����
��
�������
���������

��
���������
�����
��
�
������
4�*.�#$
"�����
�����
��
�"���
�����������


3. RESULTS

,������
+
��
:
���&
���
�����������
��
����"����
"�� 
����������
�����
�
���
��
�����
���"���
&����

����"�����
&���
������
��
���
���"
���
���"��������
��
���
����
��
���
���
��
���
������


192



Figure 2 - Mammogram images processed with the SAM model with different settings, parameters tuned to 
accurately find the lesion 

Figure 3 - Mammogram images processed with the SAM model with parameters tuned for finding calcifications 

Figure 4 - The original mammogram image, the ground truth mask, the detected object and the part of the detected 
object and its subpart 
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���������	
 The quality of the treated surface is one of the key characteristics of each product. The 
functionality of the workpiece during its exploitation directly depends on the size of the surface roughness. 
Determining the quality of the machined surface comes down to measuring the roughness amplitude 
parameters, which can be linear (2D) parameters or surface (3D) parameters. According to the method of 
collecting data from the examined surface, roughness measurement techniques can be classified into 
contact (tactile profilometry) and non-contact methods. An example of a non-contact roughness 
measurement is the focus variation method. In this paper, a device based on focus variation, InfiniteFocus 
SL, was used to measure the roughness on the workpiece, which has an arithmetic mean roughness Ra less 
than 260 nanometers. Surfaces that have small micro-geometric irregularities are an issue when sampling 
with optical methods, due to the appearance of surface reflectivity. Using the L9 Taguchi design of the 
experiment, the optimal brightness, contrast, and vertical resolution parameters were determined for 
measuring the Ra, Rz, and Rt roughness parameters. The levels of the factors included in the study were 
optimized concerning the reference values of the roughness amplitude parameters obtained on the tactile 
profilometer.
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2. EXPERIMENTAL RESEARCH 
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Table 1: Reference values of roughness parameters Ra, Rz, and Rt 
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Table 2: Factors and Levels in L9 Taguchi Design of Experiment 
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Figure 1: Measurement of workpiece roughness parameters on the InfiniteFocus SL system

3. RESULTS AND DISCUSSION
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Figure 2: Main effects plot for mean values and signal-to-noise ratio
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Figure 3: Diagram of interactions of brightness and contrast factors on the roughness parameter Ra and Rz
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4. CONCLUSION
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METHODOLOGY FOR PREVENTION THROUGH DESIGN IN 
OCCUPATIONAL SAFETY 

Trajce Velkovski1 [ORCID 0000-0003-0502-0556], Jasmina Chaloska1 [ORCID 0000-0002-0577-

7703], Zlatko Petreski1, Aleksandra Hristova1 
1 University Ss Cyril and Methodius, Faculty of Mechanical Engineering, Skopje, 

Republic of North Macedonia, Republic of North Macedonia 

���������	 Prevention by Design (PtD) is a concept of methodologies that can be applied during the design 
phase of work processes and products, ensuring the reduction of risks to the safety and health of individuals 
exposed to the design in all its forms. The purpose of this master's thesis is to assess the current methods of 
identifying and preventing work injuries among companies with the potential to implement Prevention 
through Design. Additionally, it aims to gauge the interest of designers, planners, and technical-engineering 
staff in its application. The analysis is conducted through literature research and a survey questionnaire 
distributed to companies directly or indirectly involved in design processes and products. This article provides 
an initial research analysis and sets the stage for further research on the methods and practices of 
implementing this ideology in the Republic of North Macedonia. The paper concludes with a summary of 
the data analysis and offers recommendations for future research. 
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Table 1. Rate of work injuries per 100,000 employees in the period from 2019-2020 in the Republic of North Macedonia; 
Source - Work Injury Information 2019-2020, Institute of Public Health of the Republic of North Macedonia. 

Injury Rate  2019  2020  

Total work-related injuries 1.121 599 

Number of employees 797.651 794.909 

Injury rate per 100.000 employees 141 75,3 
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2. LITERATURE REVIEW 
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3. METHODOLOGY  
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Table 2. Description of different levels of hierarchy, from most effective to least effective 
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4. CONCLUSION  
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2. MATERIALS AND METHODS
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3. RESULTS AND DISCUSSION
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3. RESULTS
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4. DISCUSSION
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EXPLORING THE QUALITATIVE DIMENSIONS OF INDIVIDUAL MOTIVATION 
OF EMPLOYEES IN SELECTED MACEDONIAN MANUFACTURING 

COMPANIES FOR OCCUPATIONAL HEALTH AND SAFETY TRAININGS: A 
SELF-DETERMINATION THEORY PERSPECTIVE 

 Trajce Velkovski1 [ORCID 0000-0003-0502-0556], Jasmina Chaloska1 [ORCID 0000-0002-

0577-7703], Zlatko Petreski1, Dragan Mitkovski1 , Vladimir Mučenski2 [ORCID 0000-

0001-9830-4747] 

1 University Ss Cyril and Methodius, Faculty of Mechanical Engineering, Skopje, 
Republic of North Macedonia 

2University of Novi Sad, Faculty of Technical Sciences, Department of Civil 
Engineering and Geodesy, Novi Sad, Serbia 

���������	
Individual motivation plays a fundamental role in shaping human behavior, and this holds true for 
employees within the realm of occupational health and safety (OHS). Consequently, comprehending 
employee motivation from various levels and perspectives within organizations assumes paramount 
importance. Among the crucial components of Occupational Health and Safety Management Systems 
(OHSMS) within organizations, as well as OHS more broadly, are the OHS trainings provided to employees. 
This research aims to characterize the qualitative dimension of employee motivation, drawing upon the 
framework of the Self-Determination Theory (SDT), in manufacturing organizations located in the Republic 
of Macedonia. The findings of this study aim to contribute to a deeper understanding of employee 
motivation and aid in the enhancement of organizational approaches to the design of OHS trainings. The 
identification of qualitative dimensions of employee motivation, as per the principles of SDT, is grounded in 
the analysis of existing scientific and research literature, supplemented by a survey conducted among a 
sample of 70 employees. 
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Figure 1. The SDT Continuum
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2. METHODOLOGY
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3. RESULTS
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Figure 2: Influence of e-OHS-t as a mitigating factor on work accidents according surveyed OHS professionals

Figure 3: Priority given to e-OHS-t in relation to other groups of factors by surveyed OHS professionals 
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Table 1: Median values of the influence and priority of e-OHS-t according the surveyed OHS professionals  
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Table 2: Median values of degree of agreement with the statements for identifying type of motivation and type of 
internalized extrinsic motivation for e-OHS-t per statement and type of motivation and internalized extrinsic 
motivation 
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Figure 4: Distribution of answers regarding the degree of agreement with the statements for identifying type of 
motivation and type of internalized extrinsic motivation  

Figure 5: Heatmap of median values of degree of agreement with the statements for identifying type of motivation 
and type of internalized extrinsic motivation for e-OHS-t per respondent 
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4. DISCUSSION
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ACCELERATED DIGITALIZATION OF HUMAN RESOURCES IN THE POST-
PANDEMIC ERA 

Katarina Milošević1, Ivana Ka)ć1, Nemanja Tasić1 
1University of Novi Sad, Faculty of Technical Sciences, Department of Industrial Engineering 

and Engineering Management, Novi Sad, Serbia 

���������: The main purpose of this paper is understanding the role of technology in managing Human 
Resources in the Digital age. The pandemic has been an accelerator for digitaliza�on of workspace. Human 
Resources Department became more virtual and digital than ever before. Many organiza�ons increased 
their usage of Video conference tools, Employee self-service (ESS), Electronic performance monitoring (EPM), 
Internet of Things, Robo�cs and Ar�ficial Intelligence. Recruitment and selec�on processes became 
significantly more virtual and digital, since video interviews usage went from 22% to 58% in 2020. Ar�ficial 
Intelligence can help in Talent Management, since managers can determine the key skills that need to be 
developed for different roles. Digital tools can be used for Performance Management, as well as Training 
and Development. It is argued that E-HR speeds up ac�vi�es and contributes to more transparent and 
accurate transac�ons, and it makes HR data more available and disseminated in organiza�ons. Human 
Resources prac��oners will need to exploit the benefits of these technologies, in order to adjust to the Digital 
age, and maximize their performance. In addi�on, we can say that ICT and AI have significant posi�ve impact 
in the development of sustainability.
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SUSTAINABILITY THROUGH COMPETENCE DEVELOPMENT: CLOSING THE 
GAP FOR FUTURE CHALLENGES 

Leposava Grubić Nešić 1 [ORCID 0000-0001-7112-0948], Maja Aleksić 1 [0000-0003-3475-3660],

Aleksandra Sitarević 1 [ORCID 0000-0002-7926-1056] 
1 University of Novi Sad, Faculty of Technical Sciences, Department of Industrial Engineering 

and Engineering Management, Novi Sad, Serbia 

���������	
 While the concept of sustainability is widely recognized, the practical implementation often 
demands specific skill sets, innovative thinking, and the ability to engage stakeholders effectively. Thus, 
the research question in this study is: Is there a gap between existing and required competencies in 
organizations of different characteristics? The research was conducted on 454 employees in managerial 
and non-managerial positions. The participants were employed in organizations of various characteristics, 
in terms of size, industry, and ownership. The instrument for assessing competency gaps was defined by 
competencies gap questionnaire (Duffy, 2015) and includes an evaluation of 12 competencies relevant for 
various industries in both managerial and non-managerial positions. Based on results of testing the 
significance between current and required competencies of employees in organizations with different 
characteristics, it is determined that there is a statistically significant difference – there is a gap between 
all perceived current and required competencies for successful job performance.
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Table 1: Descriptive statistics of current and required competencies of employees 
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Table 2: Significance of differences between current and required competencies 
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Wearable Device Body Location 
Typical Use 

Case/Disease 
Condition 

Captured Movement 

Smartwatch with chest band 
(Vijayan et al., 2021) Wrist and Chest Multisport overal body 

condition 
Movement, VO2Max, heart rate, oxygen 

saturation. 
Smart Electro-Clothing 

Systems – SeCSs (Sayem et 
al., 2020) 

Heart Health Monitoring Surface electromyography (sEMG); HR, 
heart rate variability. 

Xsens DOT (Xsens, 2015) All over the body Healthcare, sports Osteoarthritis 

5DT data glove (Caeiro-
Rodríguez et al., 2021) Fingers and wrist Robust Hand Motion 

Tracking 

Fibre optic sensors measure flexion and 
extension of the Interphalangeal (IP), 

metacarpophalangeal (MCP) joints of the 
fingers and thumb, abduction and 

adduction, and the orientation (pitch and 
roll) of the user’s hand. 

Neofect Raphael data glove 
(Shin, 2016) 

Fingers, wrist and 
forearm Poststroke patients 

Accelerometer and bending sensors 
measuring flexion and extension of finger 

and thumb. 
Polysomnography sensors 

(Schätz et al., 2020) 
Chest, hand, leg 

and head Identify sleep apnoea Breathing volume and heart rate. 

315



Pulse oximetry (Liebling et al., 
2018) Finger Pulmonary disease Monitor oxygen saturation, respiratory rate, 

breathing pattern and air quality. 
Eversense Glucose 

Monitoring, Guardian Connect 
System and Dexcom CGM 

(Kumar, 2019) 

Hand Diabetes Glucose level monitoring. 
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[ORCID 0000-0002-7862-1873] [ORCID 0000-0002-6374-5654], 
[ORCID 0000-0001-7285-5049], [ORCID 0000-0001-7112-0948] 

[ORCID 0000-0001-7669-6954] 
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 [ORCID 0000-0002-8170-0601]  [ORCID 0000-1111-2222-3333]

[ORCID 0000-1111-2222-3333], [ORCID 0000-0003-4270-4383]
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THE IMPORTANCE OF PROJECT SCALE FOR FDI LOCATION CHOICE: 
EVIDENCE FROM SERBIA 

Aleksandra Pavlović 1 [ORCID 0000-0002-2435-0895], Andrea Ivanišević 2 [ORCID 0000-0003-3342-7257], 
Ivana Katić 3 [ORCID 0000-0003-4511-1954] 
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and Engineering Management, Novi Sad, Serbia

���������	
 Domestic investment by itself is not enough in today's era of globalization and accelerated 
economic growth, thus, it is necessary to direct capital beyond the borders of the country. Similar to that, 
project management must also move across borders. Management across borders require specific set of 
skills in order to contribute to the successful implementation of projects in the host countries. The aim of 
this paper is to examine the relationship between project scale and foreign direct investment in the Republic 
of Serbia. According to a few previous studies in this area, the project scale is expressed through capital 
expenditures and employment, while foreign direct investments are expressed as net inflows of foreign 
capital to Serbia. It was concluded that there is a significant interdependence between the project scale and 
foreign investments, in the terms of the sensitivity of foreign investments to the choice of investment 
location. In the future, it is important to pay more attention to this issue and provide a quantitative model 
that would include some other important macroeconomic variables.
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Figure 1: Relationships between the observed variables (CapEx, Emp and FDI). Source: SPSS analysis output, author's 
interpretation. 
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Figure 2: Relationships between the observed variables (CapEx, FDI, MS, LC, Tax, and IQ). Source: SPSS analysis output, 
author's interpretation. 
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Table 1: Correlation between selected variables (CapEx, Emp and FDI) in Serbia, in the period 2010. – 2021. 
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Table 2: Correlation between selected variables (CapEx, Emp and FDI) in Serbia, in the period 2010. – 2021. 
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FACTORS INFLUENCING PRODUCTIVITY IN CONSTRUCTION INDUSTRY 
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and Engineering Management, Novi Sad, Serbia 

���������	
The construction industry plays a vital role in economic development, and improving productivity 
within this sector has been a persistent challenge. This paper presents a review of the factors influencing 
productivity in the construction industry. Through an extensive analysis of existing literature, this study 
identifies and examines key factors that have been widely recognized as influential determinants of 
productivity in construction projects. These factors include project management practices, labor 
productivity, technological advancements, supply chain management, regulatory environment, safety and 
health considerations, and external factors such as economic conditions and market demand. The review 
explores the complex relationships and interactions between these factors, highlighting their impact on 
overall productivity levels. Additionally, the study discusses the various measurement methods and metrics 
used to assess productivity in the construction industry, providing an overview of the existing frameworks 
and approaches. By synthesizing the findings from numerous studies, this research contributes to a deeper 
understanding of the multifaceted nature of productivity in construction, offering insights into the 
challenges and opportunities for improvement. The review also highlights the need for holistic approaches 
that integrate various factors and stakeholders in order to enhance productivity and achieve sustainable 
growth in the construction industry. The findings of this study can inform industry practitioners, 
policymakers, and researchers in developing effective strategies, best practices, and targeted interventions 
aimed at enhancing productivity and driving positive change in the construction sector. 
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THREE LEVERS OF EMISSION CONTROL (3-LOEC)-MODEL: 
AT THE CORE OF GHG EMISSION-MANAGEMENT CONTROL SYSTEMS 
Josef Baumüller1 [ORCID 0000-0001-8274-9338], Walter S. A. Schwaiger1 [ORCID 0000-0003-1868-7018],  

Victoria Typpelt1 
1 TU Wien (Vienna University of Technology), Institute of Management Science, Vienna, Austria 

���������	
The Corporate Sustainability Reporting Directive (CSRD) requires from European enterprises to 
intensively engage in reporting and monitoring their sustainability related performance. Known as 
“climate-first” approach, fighting climate change has become the priority in politics. To contribute to that 
aim, companies face new regulations with a special focus on their greenhouse gas (GHG) emission 
performance. For the product specific measurement of GHG emissions, references are given to the 
methodology proposed in the established GHG Protocol Product Standard (GHG Protocol, 2011). In this 
standard the product’s GHG emission – subsequently called “unit carbon footprint” (uCFP) – is measured 
via a generic activity-based methodology. Due to its deliberately generic definition, this methodology 
constitutes a conceptual model that contains no operationalization which is needed for practical 
implementations. In this paper this gap is closed by introducing the “3-Levers of Emission Control (3-
LoEC)”-model, which has the following advantages: it measures the uCFP via three levers of emission 
control that are related to the consumption and procurement of energy, it is connected to data contained 
in activity-based costing (ABC) systems, and it is a forecasting instrument so that it is at the core of 
activity-based GHG emission budgeting and the corresponding management control system (MCS) with 
respect to GHG emission. 
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cWith regard to climate-related information, users are […] interested in the level and scope of GHG 
emissions and removals attributed to the undertaking, including the extent to which the undertaking uses 
offsets and the source of those offsets. […] Users are also interested to know the efforts made by 
companies to effectively reduce absolute GHG emissions as part of their climate mitigation and adaptation 
strategies, including scope 1, scope 2 and, where relevant, scope 3 emissions.d
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 the 
undertaking shall disclose whether and how it has set GHG emissions reduction targets and/or any other 
targets to manage material climate-related impacts, risks and opportunities, for example, renewable 
energy deployment, energy efficiency, climate change adaptation, and physical or transition risk 
mitigation.d
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 cby reference to GHG emission reduction 
targets […], an explanation of the decarbonisation levers identified, and key actions planned, including 
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changes in the undertaking’s product and service portfolio and its adoption of new technologiesd�
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2.1. GHG Protocol Requirement: Life Cycle Assessment (LCA) of GHG Emission 
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Figure 1: Assessment of GHG Emission over the Product Life Cycle (LCA) – Carbon Footprint of Product (uCFP) 

2.2. GHG Protocol Requirement: Activity Based-Carbon FootPrint (AB-CFP)-Model 

cThe following equations illustrate how to calculate CO2e for an input, output, or process based on activity 
data, emission factors, and GWP. More information on data collection and sources of emission factors are 
available in chapter 8. When process or financial activity data is collected, the basic equation to calculate 
CO2e for an input, output, or process is:d
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cActivity data are the quantitative measure of a level of activity that results in GHG emissions. Activity 
data can be measured, modeled, or calculated. There are two categories of activity data: process activity 
data and financial activity data. Process activity data are physical measures of a process that results in 
GHG emissions or removals. These data capture the physical inputs, outputs, and other metrics of the 
product’s life cycle. Process activity data, when combined with a process emission factor, result in the 
calculation of GHG emissions. Examples of process activity data include: Energy (e.g., Joules of energy 
consumed) […] Financial activity data are monetary measures of a process that results in GHG emissions. 
Financial activity data, when combined with a financial emission factor (e.g., environmentally extended 
input-output [EEIO] emission factor), result in the calculation of GHG emissions.d
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3.1 2-LoEC-Model: Including Energy Resource View into AB-CFP-Model 
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3.2 3-LoEC-Model: Connecting AB-CFP-Model to Activity Based Costing (ABC)-Data 
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4.1 X-Management Control System (X-MCS): Plan/Do/Check/Act-Cycle with related information flows 
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Figure 2: X-Management Information System (MIS) – Management Activity Diagram (MAD)-Model 

“One of the fundamental principles is that all the standards can work together. Those who already use an 
MSS in one part of their business, and are considering implementing additional ones in another area, will 
find that the process has been made as intuitive as possible. That’s thanks to the Harmonized Structure 
(HS). The concept of HS is that management standards are structured in the same way, regardless of the 
domain of application. Users who are familiar with one MSS will immediately feel at ease with another, 
even when using if for the first time�d
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4.2 GHG Emission-MCS: Planning and Control of GHG Emission Performance 
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Figure 3: GHG Emission-Management System – Demonstration Case 
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HARNESSING CULTURAL INTELLIGENCE: CHINESE EXPATRIATES LEADING 
THE WAY IN INNOVATION 

Nikola Zivlak 1 [ORCID 0000-0002-5425-7464], Zoe Reichman 1 

1 Emlyon business school, France 

���������	 In 1978, China embraced globalization, and opened its doors to the world. As a result, the Chinese 
economy has experienced significant global growth, leading to an increased integration of Chinese workers 
in international businesses. The purpose of this paper is to explore the relationship between Cultural 
Intelligence and Innovation by examining Chinese expatriates, individuals of Chinese origin who live and 
work abroad. Innovative Work Behavior was used to further explain the link between Cultural Intelligence 
and Innovation; and Creativity was used as a mediator between Cultural Intelligence and Innovative Work 
behavior. For our research methodology we used a survey aimed for Chinese expatriates measuring Cultural 
Intelligence, Creativity, Innovative Work Behavior and Organizational Innovation. We hypothesized that 
there is a positive correlation between Cultural Intelligence and Innovative Work Behavior, Creativity 
mediates the effect of Cultural Intelligence on Innovative Work Behavior and that Innovative Work Behavior 
is positively associated with Organizational Innovation. It was found that Chinese expatriates with specific 
qualities had more innovative capabilities that enabled them to bring innovation to organizations and help 
them become more sustainable in a highly competitive global economy. 
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2.1 Sample and Data Collection 
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2.2 Measures 
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Innovative Work Behavior (IWB): -��
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Organizational Innovation: -����
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2.3 Hypotheses Development 
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H1: Cultural Intelligence is positively related to Innovative Work Behavior 

H2: Innovative Work Behavior is positively related to Organizational Innovation 
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H3: CQ is positively associated with Creativity 

H4: Creativity is positively associated with Innovative Work Behavior 

H5: Creativity mediates the effect of CQ on IWB 
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3.1 Structural Model 
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Figure 3.1: Structural model and hypotheses 

3.2 Measurement Model 
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Table 3.1: Reliability Statistics. Cronbach’s Alpha calculation for the construct model variables. 
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3.3 Hypotheses Testing 
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Table 3.2: Results of Hypotheses Testing, H1-4 (NOTES: CQ- Cultural Intelligence, IWB- Innovative Work Behavior, OI- 
Organizational Innovation, CR- Creativity)  
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Table 3.3: Results of Hypotheses Testing, H5 (NOTES: CQ- Cultural Intelligence, IWB- Innovative Work Behavior, CR- 
Creativity) 
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PERFORMANCE OPTIMIZATION OF SOLID OXIDE FUEL CELL OPERATION 
WITH ARTIFICIAL INTELLIGENCE 

Felix Mütter1 [ORCID 0009-0009-9330-0021], Vanja Subotić 1 [ORCID 0000-0002-1425-2802] 
1 Graz University of Technology, Institute of Thermal Engineering, Inffeldgasse 25B, 8010 Graz, 

Austria 

���������	
With their ability to convert chemically bound energy directly into electrical energy, solid oxide fuel 
cells (SOFCs) are a promising solution to meet the increasing demand for clean and efficient electricity. To 
accelerate the successful commercialization of this technology, knowledge of the optimal process 
parameters for efficient, long-term stable and safe operation is of great importance. To reduce the amount 
of time-consuming and money-consuming experiments required to determine the optimal operating 
parameters, we used artificial intelligence and combined it with various optimization algorithms to optimize 
the process parameters of a SOFC. Using a stacked artificial neural network with algorithm-optimized model 
architecture, we were able to predict the cell voltage of an industrial-scale electrolyte-based SOFC from the 
cell temperature, gas composition and flow rate on the fuel side, air flow rate, and current. Due to the 
tremendous prediction speed in the range of milliseconds, a genetic algorithm could be used to optimize the 
process parameters. The optimization resulted in electric efficiencies >54% and process efficiencies >68% 
with 80% fuel utilization for operation with methane/steam mixtures and electrical system efficiencies of 
>66% for operation with hydrogen/steam mixtures and ideal exhaust gas recirculation.  

Key words: solid oxide fuel cell (SOFC), performance optimization, artificial intelligence (AI) 
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Figure 1: Simplified workflow of SOFC operation parameter optimization 
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2.1 Multi-physics model 
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2.2 Artificial neural network model 
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2.3 Genetic algorithm 
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Table 1: Optimization domain and boundary conditions for CH4/steam scenario.  
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3.2  Scenario Hydrogen/Steam
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Figure 2: Sankey diagram for optimization target “maximum electric efficiency” for the CH4/steam scenario. Blue paths 
represent chemical bound energy, red paths thermal bound energy and the yellow path represents electric energy. Oven 

cooling was used to close the energy balance.

Table 2: Input values suggested by optimization algorithm for the CH4/steam scenario for maximum electric efficiency. 
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Table 3: Optimization domain and boundary conditions  for H2/Steam scenario 

** 30% of the total hydrogen supplied to the SOFC is utilized

Table 4: Operation parameters for case „maximum electric efficiency“ in hydrogen/steam scenario

Figure 3: Sankey diagram for optimization target “maximum electric efficiency output” for scenario H2/steam with 
off-gas  recirculation 
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THE IMPACT OF INDUSTRY 4.0 ON SUSTAINABLE DEVELOPMENT GOALS: 
SUSTAINABILITY, SOLAR ENERGY AND IOT ON CLEAN WATER FOR 

MARGINALISED COMMUNITIES 
Camila Montero de la Vega 1 [ORCID 0000-0002-6914-2360]��Julieta Gutnisky 1 [ORCID 0000-0002-2203-7053],
Delfina Montilla 1 [ORCID 0000-0001-9457-1717], Sofía Maid 1� Sergio Salimbeni 1 [ORCID 0000-0002-7365-

1053]

Universidad del Salvador, Faculty of Engineering, Department of Industrial Engineering, 
Argentina 

���������	
 The 17 Sustainable Development Goals, formulated in 2015 by the United Nations General 
Assembly, have been established in order to end poverty, improve health and promote prosperity and well-
being through environmental sustainability. Sustainable development is defined as a balance between 
sustainable economic growth and ecological regeneration, requiring the fulfilment of environmentally 
friendly technologies that are efficient and adaptable to local conditions through the integration of 
ecological and engineering postulates. Significant technological evolutions have been listed during the last 
decades, in particular the so-called 4th Industrial Revolution, which refers to a technological, social, 
economic, political and cultural phenomenon that brings about a greater adaptability to the needs of 
production and an improvement in resource efficiency. The objective of this work is to propose how through 
the use of 4.0 technologies it is possible to respond to several of the SDGs, such as sustainable communities, 
social welfare and good health, water purification and sanitation, solar energy, and zero poverty. We 
present a case study featuring a portable, cost-effective solar-powered device for water purification, which 
exemplifies the potential of the Internet of Things (IoT) connectivity. This device incorporates a water quality 
monitoring system with satellite connectivity to facilitate timely notifications to technicians regarding 
repairs or replacements, thereby enabling marginalised populations to access clean water. 
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2.1 Industrial and Sustainable Development 
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2.2 Circular Economy, I4.0 and Sustainability 
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2.3 Technological Pillars in I4.0 
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2.4 AI in achieving the Sustainable Development Goals 
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2.5 IoT in Sustainable Analytical Chemistry 
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3.1 Real Life Case Study: I4.0 Enabling Technologies 

-��
�����������
��
�;��
(�;��)
��������
������������
��������
����*����
����
������
����
�"��������
�����

���������
 ��
 ��������
 �����������
 ������"���
 �����������
 !��
 ����
 ���"���
 ��
 �
 ��������
 &����

������������
�����"����
���"�������
�������
��
���
������
-���
 ����������
��������
��������
��
�������

��&��
��
��
�������
������"����
��
�����
�������
������������
���
����*�����������
��
����&����
������

���������
-��
�����"����
"����������
��
�
4��7�����
��"����
�����
65�����
��
������������
������
��

������
��� ���
&����
��
"����������
��""��������


Figure 1: Portable water purification equipment. Source: PWTech photo. 
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3.2 Discussion 
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TRAFFIC LIGHT SIGNALIZATION BASED ON RENEWABLE ENERGY 
SOURCES: FEASIBILITY AND CHALLENGES 

Marko Vukovic 1 [ORCID 0000-0002-6685-4290], Ivan Kastelan 2 [ORCID 0000-0003-3417-7237], Miroslav 
Miskic 1 [ORCID 0000-0002-4917-1623]

1 University of Novi Sad, Faculty of Technical Sciences, Department of Industrial Engineering 
and Engineering Management, Novi Sad, Serbia 

2 University of Novi Sad, Faculty of Technical Sciences, Department of Computing and Control 
Engineering, Novi Sad, Serbia 

���������	
 On the path to carbon neutrality, the leaders of the European Union have agreed to cut 
greenhouse gas emissions by at least 55% by 2030. The Republic of Serbia and Bosnia and Herzegovina are 
following the same path and plan to increase the share of renewable energy sources to at least 40% by 
2040. During our research as part of the project "Application of Systems Based on Renewable Energy 
Sources in the Area of AP Vojvodina and the Republic of Srpska" (2022-2023), funded by AP Vojvodina, we 
concluded that the availability of solar powered traffic light signalization is very scarce in the territory of 
Serbia and the Republic of Srpska. In our research, we used an ad-hoc questionnaire and personal 
interviews to collect data from representatives of all municipalities in the Republic of Srpska as well as 
from representatives of the City of Novi Sad. The results of this research, in addition to the overview of the 
current situation, will provide the basis for understanding the challenges and potential issues of the 
substitution of conventional traffic light signalization with signalization based on renewable energy 
sources on a national scale.
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Figure 1: Solar-powered flashing traffic signs 
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Figure 2: Monthly variation of photovoltaic power output (ESMAP, 2020) 
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Figure 3: Solar powered traffic sign battery case 
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APPLICATION OF PERFORMANCE-BASED MAINTENANCE IN LEAN 
PRODUCTION SYSTEMS 

Vladimir Koković 1, Ivan Mačužić 2 [ORCID 0000-0001-6153-6456], Petar Todorović 2 [ORCID 0000-0003-3260-

1655]

1 SKF Commerce d.o.o., Belgrade, Serbia 
2 University of Kragujevac, Faculty of Engineering, Kragujevac, Serbia

���������	
Over the past several decades maintenance became a critical contributor towards achieving the 
strategic objectives in a typical industrial company. Traditionally, outsourced maintenance services are 
delivered transactionally, meaning that company pays for services provided. Emerging trend is to change 
from cost of maintenance services to value and performance. Performance-based maintenance is a 
concept where the performance measures are defined related with structured monetary incentives rather 
than the process to achieve results. By this performance-based maintenance approach motivates service 
providers to implement effective maintenance practices to achieve results at lower cost. The paper 
clarifies the application of performance-based maintenance in performance-oriented companies such as 
lean production systems. Furthermore, paper outlines global industry trends enabling more widespread 
application of performance-based maintenance: servitization, industrial digitalization, and circular 
economy.
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 ��
 ca proactive maintenance operation employing planned and scheduled 
maintenance activities through total productive maintenance (TPM) practices using maintenance 
strategies developed through application of reliability centered maintenance (RCM) decision logic and 
practiced by empowered (self-directed) action teams using the 5S process, weekly Kaizen improvement 
events, and autonomous maintenance together with multi-skilled, maintenance technician-performed 
maintenance through the committed use of their work order system and their computer managed 
maintenance system (CMMS) or enterprise asset management (EAM) system. They are supported by a 
distributed, lean maintenance/MRO storeroom that provides parts and materials on a just-in-time (JIT) 
basis and backed by a maintenance and reliability engineering group that performs root cause failure 
analysis (RCFA), failed part analysis, maintenance procedure effectiveness analysis, predictive 
maintenance (PdM) analysis, and trending and analysis of condition monitoring resultsc
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ccombination of all technical, administrative and managerial actions during the 
life cycle of an item intended to retain it in, or restore it to, a state in which it can perform the required 
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Figure 1: Contracting performance starting points and goals 
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4.1 Servitization 
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Figure 2: SKF product-service integration model 
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4.2 Industrial digitalization 
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Figure 3: From sensors to dashboards 
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4.3 Circular economy 
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IMPORTANCE OF DEMAND PLANNING PROCESS ON DIFFERENT SUPPLY 
CHAIN PERFORMANCE INDICATORS 
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and Engineering Management, Novi Sad, Serbia 

2 Novares Srbija d.o.o., Zrenjanin, Serbia 
3 Elixir Group, Novi Sad, Serbia 

���������	 The main purpose of this paper is to present and explain how specific demand data can influence 
on the performance of the company in certain business areas. Every company depends on how required 
information is received from the market (customers) and how this information is being interpreted internaly 
before alignment within the company is done. Situation on the market changed significantly in the last few 
years, availability of goods has been and still is disrupted. Supply chains had to change dramatically in order 
to provide requested service levels, which in some industries was very difficult or even not achievable.  Timely 
information sharing between companies has become of increasing importance not only for regular business 
but also for bare survival in very competitive environment.  For managing effectively there has to be a clear 
process of gathering, evaluating and distributing information to all relevant stakeholders. Communication 
of decisions made in this process has crucial importnace on the company's business performance in the short 
and mid-term. This paper will present an impact analysis on the specific supply chain performance indicators 
over a certain time period where the process of data gathering has been evaluated and improved.  

0��
&���	 #�"��
���������
$�����
������
6�����"�����
9��������

�� �;�J*&#Q��*;

-��
���"
������
�����
&��
�����
����������
��
���
����������
��
��?+�
��
���
�����������
&������
�����
��

�
���������
��
���
�"����
��
���������
"�����"���
��
������
�����
"�����"���
��
���
��������
��
�����

���
���
��
����
��
�����
�"����
��
���
��"����H�
��������������
5���
������
������
���V
-�����
��
0���

��
+��:
���
����
�
������
�����
��
�
��"��������
��
��������
������7������
��
���&�
��
"���������
"����

��
�����"�����
����
�������
���
���������
��
��������
�����������
A�&�����
�����
���
�������
����������

���
������
�����
��
&�
&���
����
��"�
��
���"	

J������
��
$�����
J����
<�����"���
6������������
(J$J<6)	
U�
������
�����
��
�
������
���&�� 
���
��

������
 �������
 ��
 ��������
 ���"
 ��&
 "��������
 ��
 ��
 �����"���
 �������
 ��
 ���������
 ���&
 ��

�����"������
��������
������������
��
����U(J������
��
$�����
J����
<�����"���
6������������
(J$J<6)�

+�+:)�

-��
@�����
$�����
J����
,���"
(@$J,)	
U�
������
�����
��
�
��������
��
���������
��
���&�
����
�� �
�����

&�����
��
���&���
��������
������
��
��"����
��
����
�
�����"��
���
���
�
������U
(@�����
$�����

J����
9�����
@����
(@$J9@)�
+�+:)�



-��
J�������
���������
��
6������"���
/
$�����
(J�6$)	
U�
������
�����
��
�
���&�� 
��
���������
�������
��

���������
 �������� �
 ��
 ������������
 ��
 �������
 ���
 ��"�
 �����"��
 ��
 �����"���
 ��
 ��"������

������7�������
�������
�����������
�����"������
��
���������
�������
��
"�����
�������
��
��������
���"

���������
��
��*�����U
(-��
J�������
���������
��
6������"���
/
$�����

(J�6$)�
+�++)�


-��
�����"�������
����������
���������
���
��""��
���������������
��
 ��
�������
��
���
������
������

�"�����7���
"���
���
"�����
�������
���������
"�������
��� ��������
��
���
���&
��
��������
�����"�����

��
���������
�������
���
�������
�������

�
������
�����
��������
"���
��"�������
��
�"�����
���
��������
��
"��������
��
�����"�����
��
���������

���������
����
�����
���"
���
����������
��
��&
"��������
��
���
�������
��
�������
�������
��
��������

��
���
��
�����
5�
&���
����������
�&�
����������
����
���
������
�����
��������
��
�
������
��
��"������

����
���
�������
��
����������
���
����
��
�����"���
(�������
��
���������)�

4���
 ��
 ���
 �����������
 &�
 ���
 ���
 ���
 �"��������
 ��
 ���
 ������
 �����
 ��
 ����H�
 �����"��
 ��
 &��

����������
�"�����7�
�����
���
J���
�����
����"��
&���
���
������
������
����"�
���
����������
��

������
����
���
�����"���
���
�������
&���
���
���������
�������
-��
"���
�"�������
������������
��
���

������
�����
���	
�������
"�������������
����������
����������
&����������
��
������������
��
������
��


515

��������	
��
��������������������{�����������



���
�������������
����
������
�����
���
���
�&�
�����������
$�����
�����
����������
�����
&���
�����"��
�����

��
��
&���
�
��������
�����"��
����
���
���
��������
���
��
�������
(4��������
A�����
��
���
+��G)�

$�����
 �����
 "�����"���
 ��������
 ��������
 ��
 "���������
 ��
 �
 ����
 ��"���
 ��
 �����������
 #�"��

��������
��
&����
������
�����
����������
���
����
��
��������
�
������
��
&������
�����
���
������
��
�

����������
������
��
��������
6�������
"�������
���
��
����
������
��
���
"���
��������
�����"�����
����

�����
 ���
 ������
 ��
 �"��
 �����"
 ���������
 ��
 ���
 �����
 "�"����
 -��
 ���
 �������
 ��
 ���

"�����"���
�����
��
����
��
����
��"�
��
��
��������
���
�"��
���
�������
��������
��
����&�
���

�������
"� ��
��
���
��
�
��"���
"�����
��
&���
�
����
��
�������"���
��������
��
�"��
������
-�

"���"�7�
��������������
������
������
"���
��
��
���������
��
���������
��������
�"��
��������
��
��������

��
��������
������
�����
����������
���
���������
���
����"������
��������


�� �`{*J�';Q��*\�&�`';&�{$';;�;<�*;��#{{$+�Q^�';�={�¡�

��
 ����H�
 ����*����
��
������
 ��"��������
��������
 ���������
��
���������
��
&���*������7�
������

�����
��
�����
���
�
��"����H�
��������
!��
��
���
 ��
�������
����
�������
��
���������
������
�����
��
���

�"��
 ��������
 ��������
 #�"��
 ��������
 ��������
 �����������
 �����"��
 �"��
 ���
 �������
 ��

��������
��
��������
��
&���
���
���������
���������
��
���������
������������
��
"���
����
�"��
��
�

��"���
 ��
 ����*���������
"������
 -���
 �������
 ��
 �������
 ���
 ����"�7���
 ������
 �����
 ������"����
 ��

��������
��������
���������������
A���
���
��"�
�������
&��
�"��
��������
����
����
�"��������	

�������������
 J����"��
 2���	
 #�"��
 ��������
 ��������
 �����7���
 ����������
 ����
 "�� ��
 �����
 ��

�����"��
��������
��
����������
������
�"��
�����������
4�
�������
��������
����
�����"��
�����������

��
������
���������
��"������
���
�����������
�����
����������
�������"����
��
�����������
�������
��

������
���
�����
�������
���
���������
��
���
�����
��"�
��
��
���
�����
���������
-���
���������
��������

"���"�7��
 ���
 ��� 
 ��
 ���� ����
 ��
 ������
 ����������
 ����&���
 ����������
 ��
"���
 �����"��
 �"���

������������

I��������
$�����
J����
I���������	
#�"��
��������
�����������
���
�"����
���&
��
����
�����
���
������

������
5���
�"��
���%�������
���
���������
�������"����
����������
��
�����������
����������
���
��

���������
 ���"�������
 �������
 ���
 ��"��
 ��
 �"�������
 ����
 �������"����
 <��������
 �����"����

���������
"���"�7�
�����������
�����������
��������
����������
��
������
�&�����
��
"�� ��
������������

��
��������7�
��
��&
��������������

J���
 .�������
 ��
 .�������
 ����������	
 ��������
 �"��
 �����������
 ����&�
 ��"������
 ��
 ��������

���������
"���
������������
4�
 ��&���
&���
��
&���
��
������
��
���������
����������
���
���������

������
���������
&���
����������
�� �
��������
��
����"�
���������
��
����"�7�
���������
���������

J������������
����
�������
���
��
��������
����
������
������"����
�����"��
��������
��
�����������

�������
��������
������
�����
������"�����

!���"�7���
���������
<�����"���	
�
������
�"��
��������
�������
�������
������7������
��
���� �
�

�������
���&���
���� 
������
��
�����"��
�"���
I�����
���������
����
��
�������
��
������
�������

������
 &����
 ���������
 ���������
 ����
 ��
 "����
 �����
 �������������
 ��
 ����������
 �����"����
 4�

����������
�����������
�"���
��"������
���
����"�7�
���������
"�����"����
�������
��������
�����

��
"���"�7���
���
��� 
��
�������������

$������������
J����"��
.������������	
<������
�����"��
�"���
���"����
��
������������
��
�����
���

�������
 ������
 �����"��
 �������������
 ��
 ��������
 �
 ��������
 �"��
 ��������
 �������
 �������
 ����

��"������
���
�������
�����
����������
��
��
��"��
������
��
��������
�����"��
������������
��
��������

&��*��*"�����
$�������
�����"���
���
"���
�� ���
��
����"�
������
������
��
����
���������
&����

���
�������������
�"����
�
��"����H�
�����"
�����

#�"��
"�����"���
�������
��
���
�����
���������
�����"��
�"��
��
���������
&���
������
�����

�������������
��
�"��
��
���������
-����
���
���
"���
���*���������
��
����������
&����
����
�
����
��

"� �
���������
�����������
�����"
���
���������
�"��
��
������	


� #����"���
�"��
"�����"���
�����
��
��������
� #����"���
�����������
���������
� 6���
�����"�����
���&
� #����"���
��������7�����
���������
� #������
�����������
"�����"���
�����"
� #������
���"�&�� 
��
"������

516



5���
�
�������
�����������
��
�"��
��������
��
�����"��
���������
��"������
���
"� �
�����"�

�������
�����
������
������"����
"�� ��
����������
��
������"���
��
��&
�������������


�� J��#$��

4���
��
���
��������
�����
���
&��
�������
��
��������
I��"���
��
���"
�
�"�����
��"����
��

�����
����������
&���
���
�������
��"�����
&����
��
�����
���������
�����"���
J�"����
��"�
&���
���
��

�������
��
��
���
����������
���������
�����
�������
������"��
��������
��������
���
����
������

��
���
�"����
��
��������������
����
��
���������
�������
��
��"�
��
���
"���
�"�������
������"����

����"������


J�"����
���
�����
������������
�����"
��
���������
���������
����������
���"
����
�����"���
-���
���

�������
"�������
�������
���
��������
���������
 ������
-����
&���
����
��������
��
��������
�������

����
 ���������
 ��
 �����
 ������
 ������"�����
 A�&�����
 ���
 �����
 &��
"���
 ��
 ���
 ������"����
 ��

����������
���
��
���
�"�����
��"�����
 ��������
��������
��
����
��������
 ��
���
�����
��"����
&��
���

���
��
��
�����
�����
�����
��
�����������
&���
�����"��
����
����
��""��������
�����
�"���"������

�������
 ���"
 �����"���
 +�++��
 ��"�
 06��
 ( ��
 ������"����
 ���������)
 ����
 ����
 ����������
 ��

"�������
��
�
�������
�����
������
��������
��������
(,�)
�������
&���
���������
��
���
���&�
��
�����

����&	





Table 1: Forecast accuracy development for 2022.and 2023 
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Figure 1. Forecast accuracy development 
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  Table 2: Overview of transport costs per month in 2022. and 2023 (kEUR) 
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Figure 2. Transport cost development per month
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Figure 3. Inventory level per month 
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RELEVANCE OF ADEQUATE INDICATOR UNDERSTANDING FOR BUSINESS 
PERFORMANCE 
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���������	
Key performance indicators (KPIs) present relevant, quantifiable measurements of achievement 
for specific objectives during a certain period. Setting KPIs is crucial in ensuring teams and individuals 
support higher overall organizational goals. These indicators are set throughout the organization, across 
different sectors, teams, and for various individuals. Often, achieving some KPIs may have an opposing 
effect on others. However, the ultimate expectation is to balance their impact and fine-tune their effects 
to reach optimal company performance. The disruptive environment in the last few years has affected 
supply chains in all industries, emphasizing the relevance of sharing information and team alignment more 
than ever before. A proper understanding of those KPIs and their impact on business results is of utmost 
importance. Establishing a proper KPI monitoring system and making necessary adjustments when needed 
is another step in assuring that goals are achieved. Based on the author’s experience, this paper will 
present some actual cases of how a proper understanding of KPIs impacts performance results.   
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Table 1: Service rate development for 2022. and 2023. 
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Figure 1. Service rate development
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Table 2: Number of justified customer complaints in 2022 and 2023 
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Figure 2. Number of justified customer complaints in 2022 and 2023 
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Table 3: Number of justified complaints to suppliers in 2022 and 2023 
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Figure 3. Number of justified complaints to suppliers in 2022. And 2023. 
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MODEL FOR ACCEPTANCE OF PATIENTS DURING A PANDEMIC USING 
SPACE SEARCH OPTIMIZATION 

Mandvi Fuloria 1
[ORCID 0000-0002-6574-3804], Dušan Šormaz 1
[ORCID 0000-0003-3726-3288] 
1Ohio University, Russ College of Engineering and Technology, 

Department of Industrial and Systems Engineering, Athens, OH, USA 

AAbstract: Resource allocation is one of the major problems in a healthcare system. The problem gets worse 
during a disaster situation like a pandemic. The demand is high, and the resources are limited, this puts a 
question on which patient should be admitted.  This research focuses on increasing the number of patient 
admissions by deciding who should be admitted based on the patient's severity and length of stay. In the 
research, the patient has a fixed length of stay and if a patient is rejected, he/she is rejected forever. The 
research focuses on one critical resource, and it needs to be available to admit the patient.  The daily 
capacity of resources is fixed. The demand during the pandemic is dynamic, so this research solves the 
problem using space search optimization which is one of the techniques of dynamic programming. The 
research uses depth-first and breadth-first space search algorithms. The experiments with randomized data 
were executed to see the effect of available capacity on the number of admitted patients. This research 
shows that space search algorithms are useful techniques for the optimization of resources and patients 
during a pandemic.  
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Table 1: Description of sample data 
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Figure 1: State transition diagram
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Figure 2: The code for "� �2�&$����� method 
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Figure 3: Breadth First Algorithm Result 
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Figure 4: Results of depth first algorithm 
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ACCELERATING BUSINESS TRANSFORMATION: UNLEASHING POTENTIALS 
FOR CHANGE AND CONTINUOUS IMPROVEMENT THROUGH AGILE 

PROJECT MANAGEMENT  
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and Engineering Management, Novi Sad, Serbia

���������	
 Withstanding challenges constantly emerging in today's ever-evolving business environment, 
organizations are facing the need to accelerate their business transformation more than ever before. 
Embracing agile project management practices appears to be among the possible solutions to unlocking 
the full potential for change and continuous improvement at all levels leading organizations towards 
better performance. Thus, this paper explores how agile project management serves as a catalyst for 
driving business transformation and aims to provide valuable guidelines for organizations seeking to 
accelerate their business transformation by adopting agile project management practices and leveraging 
the potential of agility. By doing so, organizations can seamlessly integrate and adapt to frequent and 
intense changes, harnessing the power of agility and delivering long-term value through short-term and 
successive iterations. The paper also acknowledges that certain industries, such as ITC, may already be 
well-versed in agile project management, while others, like manufacturing, face unique challenges in 
implementing this approach effectively, but the focus remains on all organizations tending to become 
more agile and responsive to changes regardless of the sector and activity.  
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