
 
Research in Production and Operations Management 

University of Isfahan E-ISSN: 2981-0329 
Vol. 15, Issue 1, No. 36, Spring 2024 

https://doi.org/10.22108/POM.2024.139169.1527 

 

 

(Research paper) 

Developing Autopoiesis of industrial safety communication signs 

with the help of the Internet of Things 

 

 
Saeed Jahanyan*  

Department of Management, Faculty of Administrative Sciences and Economics, University of Isfahan, 

Isfahan, Iran, s.jahanyan@ase.ui.ac.ir 

Siamak NabeghVatan 
Department of Industrial Management, Faculty of Management and Economics, Tarbiat Modares 

University, Tehran, Iran, siamak_2226@yahoo.com 

 

 

 

Purpose: This study aims to investigate the impact of the Internet of Things (IoT) on the Autopoiesis 

between communication signs in the industrial safety system and its subsequent influence on 

organizational safety performance.  

Design/methodology/approach: A proposed model has been developed to examine the relationship 

between the IoT and Autopoiesis within the industrial safety system. Data has been collected through 

a survey method, utilizing a questionnaire to analyze the model.  

Findings: Findings revealed that IoT has a significant impact on the Autopoiesis between 

communication signs within the industrial safety system, ultimately leading to an improvement in 

organizational safety performance.  

Research limitations/implications: This study relied on a survey method for data collection, which 

may introduce bias. Future research could explore other methods of data collection to further validate 

the findings. 

Practical implications: The results of this study suggest that implementing IoT technology can 

enhance the Autopoiesis within the industrial safety system, leading to improved organizational safety 
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performance. This highlights the importance of integrating emerging technologies into safety 

management practices.  

Social implications: By improving industrial safety performance through the utilization of IoT, 

organizations can create safer work environments for employees, ultimately contributing to overall 

societal well-being and reducing health hazards in the workplace. 

Originality/value - This study contributes to the literature by exploring the novel concept of using the 

IoT to develop Autopoiesis within the industrial safety system. The findings provide valuable insights 

for organizational development managers seeking to improve safety performance through 

technological advancements. 
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Fig. 1. Self-constructive communication between signs in the industrial safety system 

����
� �?��/ 7/�   0�F?	�Z/ @/  
F	���  0�FJ./  ���FS�  
F?�@�	.  8�F��/  �F?��/  �F?5L�  �F   ��F./�  0�FJ./- O	F���-

K	S� �J�@ .�A/ �  O�/ M�N  7/�  �� 0��; T�9� O	  ����
� �?��/ ���:��; �2�>� � @�	. ���� ���v5./ 
��    VFA 

���x �A��  ��� :�?	  [�� �� �W��>� [
	{	� �	��>$ 7�� 0�J./-O	���-K	S� ��J�@ z�� �
� �	>D�  7�F� 

O��/�. � 7��:@�A (�� 7�� ����
� V.�-. ���A�?� 
?�@�	. �3�� V; �?��/  �0�J./ O	  �5>?2 �?��/ z�5-� 7��

O	��� �A/ 0��/�	� K	S� � ��. 0/��9�� � �./� ��v?� O�/ V 28 )2023��9��� (  /� ��Q
5A/ �LJ. V   �F��N  7�F� 

O�/�. V.�I��; �  =�A/ ��	�/ �.�5?�/ �� ���5	<�� �/]�� (�� 7/�  �:
	A� V  O�/ ���x ��  ���?F-	� ��/�  
F./ .  �F�.c

B� ��:��; 7@�<� Q�  ���5	<�� �/]�� 
?5I�A V;  ���N 7�� �
5g� O�/�. ��:��; /� V	L� V.�-. `�L��/ � 7@�A  7��

O	��� O	 -0�J./-/� K	S� B� �� V���<� 7@�<� [�/� �	� �� �?	  .
?;  

    



��� �������� ������� ������   �� �!�"�# ��$�%�#&'( &�)�� �& -. &�/0!. &'*+� �',�
1����� � 2 ��... /:;� <��� =
��# � 5����+6 $�3# /79 

3- R�� D���� �#���  

3-1 ����(�# HS&�3
 G$
  

����� �
2/ ����D�� @/ �9� ����
� 7��� (�� �� .�A/ ���  �2�?� O	  K /�� �A��     �.�	FA�:� 7�F�

�  (�� TWI �35JL�� 7��� VH /� �� �
5g� �2�?� �_. �    �F� VF5$�: �v. �� M
� �� ��G�� h�/��   �F�/ .��F�  

0�	A�:� (�� �
2/ �>D  �� ]	. 0�9�/ ��L.P� O5$�: �v. �� �� 0��@w V��: h9� 7��  
F?��[    �
F2/ 7�F��	~5�

�A/ ��� h9-� O�/ d$� 7/�  .� � �N/�Z 7��5I�A �Q��>� M
�0�9.��) 
29 �1966.(  

7��5I�A �Q��>� M
��     F��	~5� 0�F	� KF /�� �FA��  7/�  ���� �F
5g� 7�  �FA/. ��     �Q��F>� M
F� dF6/�

7��5I�A  V;V  ��45I/ PA30 �� �
	��. ]	. ���� V���<� O	  ���� �
� ��5I�A B�   @/ ���15FA/ �  .�A���	~5� @/ 7/

M
� (�� 7��5I�A �Q��>� � ��� ��	~5� O	  K /��� V��: ]	. � �3�
9� �  �	~5� �� �<?A 7��  �A��   �F�  ��F� .

(�� O�/ ��LA�S� 8�<./ 7/� � @/ 8�. ]$/�/ 0�x ���� M�]	�31 ��  =��/32 �� ���15A/ ���. M
� (��  �Q��>� � ��

�� .��/� �� ��; M
� �<?A��L5�/ � � ��@�/ 7/�  7��5I�A 
?; P	A�� /� V	��/ M
� B� 
��  �3-���� d6/��  �  stA

(�� O�/ @/ ���15A//� M
� �  �<?A��L5�/
?;. �h	
S� C/�./ @/ �9� 7��5I�A �Q��>� M
   VF; �A/ �35JL�� 7��

5A� ��w �� �/�6 �35JL�� s����� �� s.���/��; s����� h	
S�  ��F	:   0�F?	99� � �F.�jx)33 �2012.(  8�F:   7�F�

M
� B	?9� �  ����� 8�<./ ���L� 7��5I�A �Q��>� � �� /
. @/: 

• ����� �
2/ 7���	~5� ���A�?�R 

• 	��w �A�� ���	~5� �<?A 7/�  V��. V��: O		>� : �
2/ �	~5� �� �<?A 7��R 

• V	D�$ O��
� M
� �
2/ 7���	~5� 0�	� K /�� O		>� :����� 7��R 

• V	D�$ =�A/�  ����1� M
� �N/�Z ����� 7��R 

• �A�� d�@�� V��. ��/� 7��c��: � �� ��R 

•  M
� �N/�Z8�. �  M
� 7/�G/ � 7��5I�A =��/ �� M�]	� �/]$/. 

3-1-1 D#��) D���� ��L�� (�
��  

�	ab� 0/]	� O		>� � M
� h	
S� stA � ���	~5� @/ ��; �/
_� 0���c �A� V  7/�  �LJ. V5J /� �	~5� 7��)�   VF 

h�
>� � h_5J� 7���	~5� �A�� Y�Z V  ��: ��/� iJ; � V��.    �F  .�FA/ @�F	. 8@Q 7��     w?	F-	� � �F��	~5� �FA�� 

V  �
5g� d �?� 7�/
>� ������  
?.���A�� ��/
.�5A/ w��. � ��@�/ �?��/ �� 0��@�A z�W; @/34 )2006(  �� ��@�/ 

�	ab� V  7�	:��; 7���?$ �.�5?�/ �	�/  �A�� Y�Z 7/�  V��.          
F	�b� � �.�FL� OF�/ BF�; VF  eF_S� � 
.
F� ���15A/

�A�� Y�Z V  8/
6/ �0�:�LI  � ���; V��.   .�A/ �
� Vu/�/ ����1� M
� �  iA�?5�  

V��: ��3�
9� �  ���	~5� �	ab� � ����1� M
� K /�� V  VG�� �  V�/�/ ��       PF�� wF59. .
F� �FN/�Z �F1
5g� 7��

A�� O�/ [�� ��� V  � 0c 0
� �5�J6 �� �V��. �A�� V5A� �� V  0
	A� ���.   VF  �F�/ O�/ .�A/ V��.    ��FG� hF	��

h�
>� �	~5� �A�� @/ /
G w5A� �� �A/ �
� X��  V; �A/ �:     �F.�5?�/ 0c �� VF; ��F� ��<�/ �5��N �� 7/�  V��.



80 / �� ������� ����
� ���� ���	
�� � 
	�15 ����� �1 ��	�� �36 � ��� 1403 

�	�/  V  h�
>� �	~5� 0/�?� �	ab� �: �J	. �3�� �5��N �� � �A/ �/):  .�� iG�� V
jJ� O	��    �� �v.
F� M
F� ��F� 

V��: @/ 7�/
>� V.��. 7/�  R��� /�G/ ��  Y�H� 7�� �� Vu/�/ �
?���/
-� w.�-. �V���<� �	~5� 7/�  �
�   .���  

��'!� ��'� %� ����  9@$��&��$�� 	���� �.'!)
 �� Q'��
 ���»:�M�� �,� �& 5�$� «���� �������   �V�   5�'V�.

N�$3� ��W�
 �� 

• R�5>?2 �?��/ P5J	A �� `�L��/ ��<�/ 7/�  �?��/ �/�HI V  `� �� 7���/
-� �$���� � M�A�/ �6� 0/]	� 

• Q�  �  �?��/ �/�HI V  `� �� 7���/
-� ���A 0/]	� .�5>?2 �?��/ P5J	A �� `�L��/ ���A 0��  

��'!� ��'� %� ���� ��$�� 	���� �.'!)
 �� Q'��
 ���  @$��&»�� :�M�� �,� �&« ���� ������� ��   �V�W�
 5�'�.

N�$3� �� 

• �3JN �	1	; 0/]	�   P5FJ	A �� `�L��/ ��<�/ 7/�  �?��/ �/�HI V  `� �� 7���/
-� �$���� � M�A�/ �� ��

R�5>?2 �?��/ 

• 7� / �.��/� �� �
?���/
-� ���WZ/ (@/��� �	1	; 0/]	� Q�  7/�      �F?��/ P5FJ	A �� `�FL��/ ���A 0�� 

.�5>?2 

3-1-2 ;H�/�
 X�  

�9	� �	Z�35
 7/�  �@/
./ ���p6 �=�JN/ ���:
�� 7�	:�v. � V  � �
; ��Z     �F� ��F; VF  �����FD��  VF; ���  

�
��-� �.
� 
?5J	.� 
.�/):�a/ *�g�/ ��5$� �  ��/ . A�V?�]: �  ��9	� �Q/ VA 7�� �?� �����  �F1� �����    �F� ���F�

�A �� �N/�Z ���� 
.��. �A�� ��  ���9	� �	Z @/ ]	. ����� O�/ w��.5       0�F?;��; 7�F��v. �FA��  7/�F  ���F�

V  V; �A/ �
� ���15A/  M�
G 
?.��2     VF��: ... � ���FA ��F6� ����FD� 0/]	� �	Z O�/ �� .�A/     BF�; VF  �F�

��/� �� fg-� P; �
	I � P; �KA�5� ����@ ����@ �
	I 0�x ���� @�	5�/ V; 
.��  �� ��.c 7�� M�
G2   �
F� �;n

.�A/  

 G�$62���/�
 X�; .  @&�Y�#� @$� D���� :�� �& 

Table 2. Likert scale used in this research 

���L�  �0�( &��%  &��%  Z#'�
  2   �0�( 2   

@�	5�/  5  4  3  2  1  

3-1-3 
�G�L  

8�. �/]$/ h	
S� 7���c M�]	�� 7/�  ��LA�S� h	
S� h��� � M
� �Q��>� 7��5I�A @/  7�FA  �;�F�  O	F   �F

��/ 

8�. �/]$/ ��
� =/ =/ 7c36
 V  �/@�  VD�� �
� �A/. T
� M�]	� O�/ �A/ V;  �F� /�  �F   8�F<./  �.�F�@c�  VF   hF	
S� 

��	J� h	
S� �
��� � h	
S� V��I 7/ 
.�A� . ]	��M B� M
� �?		L� �A/ V; �� /� V  M
� �$�-5;/ 0��?��  �F�  
F?;. 

8�. �/]$/ M�]	� h�9� 8�. �/]$/ =/ �� =/ =/37 �A/ V; �� 8�
� �.�J./ �  ����5G/ ���15A/ �� ���. ��  OF�/  ����F� 

]	. @/ O�/ 8�. �/]$/ 7/�  wLA�S� i�/�D ��	J� ����HI i��D O		L� �	~5� T
� � �3�� ��/�� ���15A/ �
� �A/.  



��� �������� ������� ������   �� �!�"�# ��$�%�#&'( &�)�� �& -. &�/0!. &'*+� �',�
1����� � 2 ��... /:;� <��� =
��# � 5����+6 $�3# /81 

3 -2 �&�+���� �
'+Y
 G$
  

 �v.@/      V.�F-. 
F��  ��5>?F2 �F?��/ P5FJ	A �:
.@�FA��I UHA �A��  7/�  � ��5J	A    /� 0c �� ��FG�� 7�F�

V5A� V.�-. V���<� O�/ �A��  �  .��; 7
?   �F� ���.c O	  K /�� � ��        �F�@��c w.�F-. VF���<� VF; �F$���� 0/�F�

V  �a/ P5J	A �:
.@�A��I �  P	_5J� �	� ���2 / P	_5J��	� �a/ O�/ .�A/ �/):@   �F  �3�� w.�-. V���<� VA e��Z

V.�-. �:
.@�A��I �	~5�    �F� ��/� �5>?F2 �F?��/ 7��       VF  �F3�� w.�F-. VF���<� VFA .��F�     �F  P	_5FJ� ���F2

�� �	ab� �:
.@�A��I CWZ/ w.�-. V���<� �� ��/ R
.�/): @/ �
?���/
-� � �
?��  �]	. ���/]: w.�-. V���<� e��Z

@�A��I �  P	_5J��	� ����2 V �� �a/ �:
. �� .
.�/): ��I O�/ ����. V.�-. V���<� �:
.@�A   �F?��/ P5J	A 7��

  .�A/ �/):�	ab� P5J	A O�/ ��9
�� �  P	_5J� ����2 V  V; �A/ �5>?2  

�	
 �6 V  VG�� �  .�A�	�/ �.�5?�/ �?>� ����� �
2/ �	~5� ��pN ������ 7
	
; w59. ��/  ��	�/ �.�5?�/ 7��

  ��Z�L��/ 
?.����/� e	6� � d��A h	
S� ��.��W    ��/�F� BF�; V  �
5g� ��Z�L��/ ��<�/ �� 0c 7
?���� �� � ��

�	�/ �.�5?�/ ��
L6  h�
>� 7�	~5� V.�-. V���<� �:
.@�A��I �  0c �	ab� �A��  7/�  �: �� V5$�: �v. �� ��   .��F�

 h9�2 �� 0�-. /� ����� w	��/ ����1� M
� .
�� 

 
 N/�2 G$
 .D���� �&�+���� �
'+Y
  

Fig. 2. Proposed conceptual model of research 
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Table 3. The structure of the research questionnaire in the absence of Internet of Things 
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Table 4. The structure of the research questionnaire with the presence of Internet of Things 
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Table 5. Path coefficients of the variables of the proposed model in the presence of Internet of Things as a moderating variable 
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Fig. 3. The results of the graphical model obtained from Lisrel in investigating the impact of the Internet of Things as a moderating 

variable 
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Fig. 4. The results of the analysis of the research model in the presence of Internet of Things as a moderating variable 
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Fig. 5. Results of the final model to investigate the impact of Internet of Things as a moderating variable after removing additional 

branches 
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