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A B S T R A C T  

This study reviews and compares knowledge, innovation, and business ecosystems, highlighting their similarities, differences, 

and interactions. The knowledge ecosystem emphasizes knowledge production and exchange through collaboration between 

universities, research institutions, and companies. The innovation ecosystem focuses on creating shared value by developing and 

commercializing innovations, involving a network of companies and institutions. The business ecosystem centers around creating 

economic value through dynamic competition, often structured around a central company or platform. A systematic literature 

review using bibliometric and content analysis was conducted to analyze existing studies. The findings reveal that while these 

ecosystems have distinct objectives and structures, they share overlaps that facilitate synergy and stronger interconnections. Such 

interactions enhance productivity and efficiency and contribute to sustainable economic growth and innovation. This study 

presents a comparative framework that can serve as a guide for researchers and policymakers in shaping inter-ecosystem 

interactions. 
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%�&� L�3 5	�:� )�,-+�*�+ H+�'
 )� 2�� L�@:/ 0 ��	& �2�� ��3 q-W-
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 2�� ��3
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��� 0 ���
 ��3
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 ��3

�-( 0 O�) I�N 5+ �)�4�3 0 %+�R) �+ P*:@
 F)-� 5+ 5/���
���� i7) �*+ F�
�N 0 FU-6�
 5C�
 �-N ?�&*:@
 ��3.����*E  
(Brusoni & 

Prencipe, 2013)  

6  

5�-�	
 H
�B?�
��� � �&�354�B 0 ���1 ��+ FU�6( 0 �35/ %� ����� ��3 �e0*N 0 %�RcNf-7 ��3���CD )�&�E F)-� 5+ ) �

�
 ��D-(��9�+ H
�B ���g�3 0 ���/5+ ��3Q35:�+0 .��)� F�
�N 0 FU-6�
 5t) 0 ��D-( �*+ �6m@
 Y+0) 5/ %� �

%�&�54�B �)01-� ,-+Q:��� )� 5/ %� �D�
 i+��
 0 �3��C:� �F��cJ ?��
 Y+0) � � �3 P*:@
 I�N 5+ *	�
 0 �)� ?�&*e

�
 )�&�E F)-� 5+ O�).�-B  

(Still, Huhtamäki, 

Russell, & 

Rubens, 2014)  

7  
5�-�	
 5+��
�( �)01-� ?*9&��+ � ���&�E )� ?)�&*N 0 %��U�+ )� ?�Z���/5:7�& ?�
��� 54�B S& .D�R )� 5/ �)� �)�B �%�� ��

) �(�
�N �& FU-6�
 0 O�) �*4&0) �+Q3 �?)01-� FU-6�
 )��+ 5C�-( 0 ��&*71�
 5t) 0 ��D-( ��M/*
 ��9�+ S& �+ �:�).���/  

(Bomtempo, 

Alves, & de 

Almeida Oroski, 

2017)  

8  
����E �*+ �/*:B F���V�( H
�BO�) ����5�-�	
 ��)0��7 �-4� S& ?1 .�R )� U-�C
 .%� ���g�E �����@�E ��3 � �

�&)�Y+) 0 �3�)���:� ��/*:B ��3 ?1 ?-
*�E %�D�C7 Q:��� S& 5/ �)� �-e0 �3�
 H4B.�*�Z  
(Dattée, Alexy, & 

Autio, 2018)  

9  
54�B5+ ?*9&��+ � �Q3%��+�R 0 i+��
 5/ 5:�+0H�4
 0 �66m( ��3 �
 .�/*( *9&�4& �+ )��&0 �B�) ����@�E �( ���/ �*+ �

�
 �-e0 5+ ��&1*7 �& KcN )� 5g�1 � �& ���/ 5t) 0 I�N �&��� ?*+)�/�*�+ �&1.��-B ��
  

(Talmar, Walrave, 

Podoynitsyna, & 

Holmstrom, 2018)  

10  
54�B Q:��� S&%/*B ��:D0� ��3���� � ����:e H
�B 5/ �%/*B ����D-( ��3 �*+ *9&�4& �+ 5/ %� ?�&*:@
 0 H�4
 ��3

 FU-6�
 I�N 0 �)01-� .�[*(.��)� {��() 0 H
�C( *:@�+ O�) �+ 0 �&�e  
(Ding, Ye, & Wu, 

2019)  

11 
5�-�	
%/*B � H
�4( K�� )� �%�D�C7 �?�Z���/ �+ F��-�6
 0 �3 0 F��cJ K���( H���( �+ .%� �&M9&�e 0 H�4
 Y+0)

�-�B 0 2�� *+ ��:�
 �9�3 5/ �i+��
 5+ ��*:�� � ?����J�
 5t) O�) �%� 5�)01-� �&�:� 5+ �+��:�� �*+ Y�(*
 ��3.�3�  

(Robertson, 

Caruana, & 

Ferreira, 2023)  
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-�". 4 �� =��>�% /�0  

%�&� )�)� 5/ %� ��&�e F�
�N 0 FU-6�
 � F)��� 0 %� �)01-� I�N ���-��/ O�) ��)01-� ,-+  *9&��3 5+ �)�:N��

%�� 5+ �*+ i+��
 L*� 5+ H&�
 ?*+)�/ 0 ��B 5W*� Y�(*
 ��:�3 ���1 ?�)01 (Baldwin, Bogers, Kapoor, & West, 2024) .

�& %�&� )� ��B ��	& O�),-+�*�+ 0 2�� L�@:/ � ���/*( ��)01-� ��3.�/ � �)�*+ %��3)�/0)2015Valkokari, ( .

%�&� P*:@
 O�)+�)01-� I&*J � ,-�
 ��	& �&�3 ?1 �Me 5/ �-B»Q3 � �e«1  ��3��&1*7 0 FU-6�
 .��:�3 H�4
 0

�0*�� �& K-E) i+��
 L*� �+ ��)� H&��( ?*+)�/ �
 ���-@� 5:N0*7 �-N �CR0 O�) 5+ )��+ )� %� �4�
 5p*Z �5�)01-� ()�/

 ���/ Oc( ����1 ?�)01 %�� 5+ �*+)Baldwin et al., 2024(%�&� . �e Q3 � �(��� 0 M&��:
 ��6:R 0� H
�B �)01-� ,-+

�
 %&�3 ���� 5C
�e Y�-( 5/ F�'�'�( ��6:R ���:�3 ��B+ Y�-( 5/ �)�	( ��6:R 0 �-B�
 %&�3 )���-B                   

)Oh, Phillips, Park, & Lee, 2016( %�&� 5�3 ����
 0,-+%�&� �& ��3,-+�
 ) �3 �Fc
�C
 ��3-4� I&*J � ?-(

I7-( ��3��)*R5p)��4& �5���e��p ��3Q:��� ����Q����4
 �& � ���/*( �& �3 �*/ }�3��3 �3)Baldwin et al., 2024( .

%�&��
 5:N��B O�) P*:@
 I�N ��� L�3 �+ �)01-� ,-+%�&� �& ��Z�&0 �& 0 �-B+,-%�&� � ) �3,-+.�/ ��3 )�/0

��B M/*�:
 O�) X8e *+ T�(��� 5/�
 M&��:
 �� ��/)de Vasconcelos Gomes, Facin, Salerno, & Ikenami, 2018; 

Holgersson, Granstrand, & Bogers, 2018(����e )� .%7*@�E 0 �3��6:R ?�B �)01-� ���� %��3 ��)0��7 i&*� ��3

%�D�C7 �*��s( �& .%� ��*/ ��E %��3 K-6�
 �)01-� 5+ �+��:�� �*+ �e)�NOc( � ) �)01-� ��3 5+ H':�
 ��3

2'��E ��3)�:N�� )� ��&*71��� f-� ���g%/*B 5/ �&�3)�:N�� .%�?1 )� *W�� ��3 P*:@
 O�) ��	& �*+ H
�C( )� �3

%�&� S& ��	& 5+�&)� �?*9&��+ � H4@:
 �:/)�@
 ,-+�
 %�� F�J��() 0 �3 ����)Cassiman & Valentini, 2016; 

Lin, Zeng, Liu, & Li, 2020; Liu et al., 2024(.  

-�". 7 �!".�0=��>�% /�0  

%�&�5t) � Q3 ,-+ ?�Z��3�L*6
 � Q3 0��B H�4@( ���Z���/�
 �-� H
�C( � 5/ %� Y+0) I&*J � 5	�:� )� 0 ��*+

Q3Q3)� *9&��3 �+ �:�&��
 ����(%�&� .��-B,-+ ��)01-� ?)89:���� ?-g�3 5:�+0 ?*9&��+ � ��-�( H
�B �)01-� ��3

?�
���?�
��� ��:D0� ��3) �:D0�*�[ ��3NGOs%/*B �(0 ��35��?�
��� 0 �)01-� ?UU� ����
 ��35&�
*� ��3 �)8Z

��
�( *9&� q-� 0�
 i+��
 ?�Z���/%�&� �*+ ) ?*9&��+ � ��-�:
 k�J �-N F�CD��
 )� ?�''�
 .��-B �)01-� ,-+

�
*+��9@�� ?-g�3 �&�3���� � ��*�B��4@�� ��3��4@�� ������
 ��3.�/ ��3��9�+ �)�/035&�
*� ��)�	( �� ?)8Z

?�
��� �( 5:7*Z %C�� �& %D0� �����:@E �+ �9:�&�B M/*
 ��:C�� F�'�'�( F���-
 �*&8E*�N ���6:R 5C�-( 0 ���6:R ��3

H���( 0 ���
.�/ *Z0z�`1 �)�/%���� ��D�
 ��
n( ��3%�&� � 5�-Z �& �Me ?-�� 5+ ) �*�[ 0 ?)8Z,-+ ����R �3

�
 ���/)Oh et al., 2016() *9�&M&*7 0 ))�/ .2024%�&� )� ?*9&��+ �(��� 2'� (,-+�
 5:�e*+ ) �)01-� ��3 0 ���/

�
 ��W-(%/*B H
�B ?*9&��+ �& 5/ ��3���9@�� �?��&*71)�/ ��3�� *&�� 0 �:D0� ��3���� ��3?�
� �+ ,�/ *3 5/ ��:�3 �3

�
 S�/ P*:@
 O�) I�N 5+ �H�� Kc':� �:B�%�&� �& )� .���/,-+Q3 0 �)�4�3 ��3 ��4B 5+ ?*9&��+ ?��
 �&M7

�
 ,�	� )U0`�
 �)�:N�� X-p)�p )� 0 �M/*
*�[ 0 �&-E�
 ���+ )U0`�
 )�:N�� .�-B *9&��+ S& ?�B 57�W �& L8� 5/ �-B

5+L��C� 0 �)�&�E �-N �& 0 �B�+ 5:B�� Q:��� H/ *+ �+*m
 *�dn( �&���(%�&� �*&8E�
 ���j( ) ,-+��/                     

)Carrara & Freisinger, 2024(%�&� )� .,-+5��0 ��)01-� ��3 5	�:� )� 0 ?*9&��+ ?��
 ��-�E ��	& )� ���
 2'� �3

?1 ��+ �9:�+0 ��	& 0 H
�C( H���(%�&� )� ���g�3 .��)� �3/*B) k�:m
 ?*9&��+ � 5/ �D�
 54�B ��)01-� ,-+% ��3
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5C�-( *9&� 0 �(�'�'�( M/*
�
 %&��� (�)0��7 ?�Z��3��
 ��*+ ,�� %�'7-
 ����/ H
-� � �4& ?-�� 5+ ��/ �-B

)Valkokari, 2015( .  

-�". -*	���=��>�% /�0  

%�D�C7 )� %�'7-
3%�&� )� 5�)01-� ��%��+�R 0 i+��
 �-e0 5+ �)01-� ,-+ ���C:
 H�4
 ��3+�)� �9:�                               

)Sun, Zhang, Cao, Dong, & Cantwell, 2019(%�&� 5C�-( ��&*7 )� .,-+ %&-'( ����
��� i+��
 O*:�Z ��)01-� ��3

�)�4�3��+ ��*:�Z ��3�
 I&-@( 0 �&0*( �i+��
 �9p)��4& 0 ?�&*e ����
��� ����
 �&�3���� ?��
 S&�M� H
�C( 0 �-B

%/*B��9@�� ��3w
 ��35��0 0 �(�'�'�( F����
 %&-'( �3%�&� 5+ �&�e ?)01-� ?�B 57�W �+ .�-B )� 0 �&�e i+��
 �,-+

%�&� 5+ ��&�e �+��B 5	�:��
 I&)M( ,-+ �-B)Hughes, 1993; Rosenberg, 1976( 5+ �e)�N ���g�E Y��
 ���g�3 .

�)0��7 5C�-( 0 �)01-� ��3�)0�:�� *+ ��e-( H+�R )-J%�&� )� �&�e ��3�
 *�dn( �)01-� ,-+�)8Z                         

)Robertson et al., 2023(5+ .�&� ���/ )-J%/*B � ��*:�Z 54�B S& �)01-� ,-+%���/ %� k�:m
 i+��
 �+ q-�:
 ?�Z

%/*B 0 %� 5p)��4& 0 P*:@
 O�) ��)01-� I�N �?1 )� 5/ �*4��� 0 ��N� �9�3��3 � ?����J K-6� ��� )� ?�Z���/

�
 %+�R) 0 �)�4�3 *9&�4& �+ �)�&�E%�&� %�'7-
 .���/ I7-
 �)01-� �&0*( ��3���� � �C��0 k�J �)�4�3 5+ �)01-� ,-+

:�� 0 %� �4:
 �e)�N ���g�E Y��
 )� P*:@
 L�3 5+ �+��)Liu et al., 2024(.  

9�	*	(, :;�<,  

%�&� F�'�'�(�*:�Z *+ �)01-� ,-+��-� � ��)MZ ���*�4� �H
�4( 0 )-�~ 5��e � �3K�
 0 Y+0) �O�) ��3.�/ ��3 )�/0

��-+ M/*�:
 %�)Suominen, Seppänen, & Dedehayir, 2019(%�&� 5p*Z .,-+ .�e �-N 5+ ) ���&� 5e-( �)01-� ��3

��*/��?1 2&��E �)-
 )� ��/ F��cJ �
 �5:7*Z F)-� �)-
 �& )� ��/ F�'�'�( 0 Q&)� �3 �& 5+ *:�/ ?�''�
 0 %�

5:N�*E�
 Q3 �*Z ���
��� ��3��9�( 0 �(u ��3��j( �-e0 �+ ��
 ?*9&��+ 5�-9p 5/ �� ��&1)Autio & Thomas, 2014( .

�&�&-E *+ ��-� �& )� F�'�'�( *|/�&����B Y&*B �& )-�~ � zE ��3 �& 2&��E �9�-9p ��W-( ?0�+ )-�~ �*+ ��B

%�&�,-+��-+ M/*�:
 �39p ��@7 5+ ��0��
 F�CD��
 0 %�?�
1 �&�E �9�- %N��*&�?0)� �)0��7 ��3 H+�':
 *d � �

%C���
 ��3��&1*7H���( 0 ����/5+ ?*9&��+ ?1 )� 5/ ����/�
 QR) ) 5�)0��7 �)01-� 0 ��-+ H
�C( )� �:/)�@
 F)-� �����

5:N�*E ��)Drori & Lavie, 2023( .  

-�".A�; /�0���;  

1"�2, 

 K�� )� )-
 �
�9@�E1993 %�&� )� F�'�'�( *Z��[1.�/ ,-+0%�&� .�B )�/,-+.�/ ��3���g�E 54�B )�:N�� )�/0 ) �

�
 ?�&���H�4@( ��j� ?��
 �:+�R) 0 �:/)�@
 o�+) 0� *3 ?1 )� 5/ ���/ Y��
 �& )� �j� 0 5:B� �-e0 54�B ���3�

Q3 ��)� �:�&�)Gupta, Mejia, & Kajikawa, 2019(%/*B 0 �)� ��/�( O�) ��	& 0 X��:/ *+ ����g�E 54�B �& . ��3

H�4
 �?�&*:@
��
�( 0 �35+ 5:�+0 Y+0) �+ ) ?�Z���/�
 *�Z)� Q3%�&� .��/,-+ ��	& �*+ �)�4�3 ��+ �D��C( �I7-
 ��3

�
 ��	& O�) X��:/ �*+ %+�R) 0 O�) ���/)Hannah & Eisenhardt, 2018; Liu et al., 2024( k&*C( )� ?�''�
 .

%�&� k��-( 0,-+.�/ ��3) �D .��:�3 F0�G:
 )�/02009%�&� �Z�&0 5� 5+ (.�/ ,-+) :�*/ �)�B )�/01 �+ %�� 54�B (

) ��-�� 0 �'7 ?*9&��+2) 0 -4� S& �-e0 (3) K0��+ ��& *+ �0c� .?*9&��+ H
�4( (2009%�&� ��� �Z�&0 (.�/ ,-+ )�/0

�
 �(*��s( �+ f���� �&��-( ) 5/ ���%�&� � v)�N )� Q3 0 HN� )� Q3�
 �) ,-+) ?)�4�3 0 z&)c/ .�3�2014 0� 5+ (
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%�&� ��� �Z�&0.�/ ,-+�)�B )�/0%/*B � ��1 54�B S& :���*/5+ ?�Z���/ �)-�
 %/*B S& �& )����
 S& 0 5:�-�E Q3

v�( }�� �&1 )2004Iansiti & Levien, ( . �:�CR-
 )� �&*+��+ 0 %� *':�
 54�B )� ��&� FU�6( H�D� 5+ TU-�C
 �
0�

%�&� 5/ %�%/*B �*4��� 8D 0 ��/ �G� 0 ��� 5C�-( ) ,-+�
 �-��+ ) ?�Z���/ �3�)Clarysse et al., 2014( �,�	�*� .

) ?)�4�3 0 }�0)2015%�&� (.�/ ,-+,-�G
 H':�
 ���6:R 5C
�e S& ?-�� 5+ ) )�/0 I&*J � 5/ ���*/ ����

Q����4
�
 �����:@E K�C7 O�) I�N �*�	�� S& 5+ HCG�
 bc�� 5+ ����:e 54�B S& H&��( � �G�:m
 ��&-E ��3 ���/

)Scaringella & Radziwon, 2018(%�&� ,-�G
 ..�/ ,-+5��
� iJ�'( )� 5/ )�/0�
 )-�~ ��C:
 ��3 i
�e �����( ���/

,�V� 0%�D�C7 � ��
�
 5t) �)�	( ��3?�@� �,-�G
 �& .�3�( K�� )� 0 �&-E K�
 S& ���3�Q@p �+ 5/ %� K-� K�� )� ���

.�/ *��s(05+ 5:�+0 0 �:/)�@
 %�3�
 .�)� �)�Z��� �3)�/%�&� Q3,-+.�/ ��3 ���
��� )�:N�� S& ?-�� 5+ ) ���1 �)�/0

%&M
 5+ �+��:�� 0 O�) ��	& ��)01-� O)0*E 5+ )��R 5/ ��*�3)Y��
 )� �:+�R) ��3.�/ q-�:
 ��30 5+ 0 )�/ )� %�*�

�
 �7*C
 ���:�3 ��0*
 K-�( K�� ��/)Liu et al., 2024(%�&� ..�/ ,-+�
 ) )�/0 �*/ k&*C( ��:��� ?-�� 5+ ?-(

%/*B ?1 )� 5/%��+�R �3�
 5C�-( �&�e �)01-� S& K-� ) �-N ��3 � %&��� �*+ �:+�R) 0 P*:@
 )-J 5+ ���1 .��3�

���� ��W) ��&�e FU-6�
�)01-� ��C+ )0� .�/*( %&��� )� 0 �*:@
 ��3�
 )�/ �3 ���/)Moore, 1993( )� . K0�e6 �

%�&� � ?�''�
 5/ �G�:m
 k&)�C(.�/ ,-+5:B� )�/0��B ?��+ ���:%�  

 K0�e6. %�&� k&)�C( �&*:��
.�/ ,-+ )�/0  
k&�) k&*C(  ?�''�
/I'�
  

1  
%�&�,-+.�/ ��3Q:��� ��4&`-D-�+ i
-e )� H
�4( K�� )� F�-e-
 LcN*+ �)�/0 I&*J � 5/ ��:�3 ����:e ��3

54�B:� � ���g�E �X�m,�	� ��3%/*B Y�-( ��B�
 �G� ?�Z���/��-B.  
(Moore, 1993)  

2  

%�&�.�/ ,-+)�/0 5�-�	
?�
��� � ���
�( ����
 �3i&�-( �?�Z���/��D-( �?�Z���/0 ?�Z���/  

 5t)?1 .%� �)0��7 ?�Z��3�-4� I&*J � �3��B H6:
 Q3 5+ �3Oc( 0 ��) ?�@/*:@
 ��3 5/ 5g�1 � *(���B�) 

�
 �&���( 5+ ,�/*3%�� 5+ ���-(�
 ���)01�����.  
(Li, 2009)  

3 %�&�.�/ ,-+)�/0 %/*B � H4@:
 ���g�E 54�B S&H�4
 �?�&*:@
 0 �3��
�( 0 �3?1 ?�Z���/%� H+�':
 Y+0) �+ �3.  (Kapoor & Lee, 2013)  

4  
%�&�-+.�/ ,)�/0 �
 )5�-�	
 ?-�� 5+ ?-(%/*B � �)� �3*V� �*+ 5/ %7*Z  � ?�
M�3 ���G:� �+ O�) ��	&

F)��
�&)� 0 �3�
 �)�4�3 �-N ��3���/.  
(Clarysse et al., 2014)  

5  

%�&�.�/ ,-+)�/0 k�:m
 ?�CG�&u H
�B H':�
 ���6:R 5C
�e S& ?-�� 5+%/*B ����
 � �%C�� Q�':�
 ?�Z���/

?�
�����	� ��:D0� ��3�
 H�� ?�&*:@
 0 ��R) ��:C�� ��3 � c+�':
 �3���� �& .��/&�
 �-� *9&�4 �&�:� 0 ��*+

�
 P*:B 5+ ) ��+�@
��)8Z.  

(Rong, Wu, Shi, & Guo, 

2015)  

6  
%�&�.�/ ,-+)�/0 54�B ?-�� 5+%/*B � �5+ �& �Q3 5+ S&�M� ��3Q3E k��-( �&��7*se �4&�M� )� iR0 �& 5:�-�

�
�-B.  
(Scaringella & Radziwon, 

2018)  

7  
%�&�.�/ ,-+)�/0 /*B ����
 �k�:m
 ?�CG�&u � H4@:
 ���6:R 5C
�e S&%�%C�� )� ?�Z���/ %D0���	� ��3 ��3

Q@p S& )� 5/ %� ?*9&� 0 �?�&*:@
 ���R) ��:C��)-J 5+ 0 ��)� �:�&M�3 ���6:R ��� ��:�3 H
�4( K�� )� �C�e.  
(Ma, Rong, Mangalagiu, 

Thornton, & Zhu, 2018)  

8  
%�&�,-+.�/ ��3 ��-��/ %/*B S& *+ )�/00 �
 M/*�( ?1 Y��
�
 ��W-( 0 ���/
 %/*B �& 5�-9p 5/ ��3��-( ��

.��/ �)�4�3 %C�� ��3�*
 *�*� )�  
(Jacobides et al., 2018)  

9  
%�&�.�/ ,-+)�/0 5/ %� O�) I�N 0 .�/ *+ M/*�:
 ���
��� )�:N�� S&  

 %/*B 0 �)�	( Y��
 S& � ��3��B H�4@( ��C:
 ��-6N%�.  

(Tsujimoto, Kajikawa, 

Tomita, & Matsumoto, 

2018)  

10 
%�&�,-+.�/ ��3�B H�4@( Q3 5+ 5:�+0 ?�CG�&u � )�/0�5t) ���R) �?*+)�/ H
�B 5/ ���0*Z �?�Z��3� 0 ����:e ��3

5+ k�:m
 ��3�����
 ���1 ��+ Y+0) �*�3�-B.  
(Yi, Chen, & Li, 2022)  
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-�". 4 �� /�0A�; =�����;  

%�&� M/*�(,-+.�/ ��3�
 K���� ) ��e0��p L�3 S& 5p*Z 0 %� �*:@
 �*+ O�) I�N *+ )�/0 .�/ �
 ���/

%&M
)� �:+�R) ��3%�&� �& L�3 .%� %&-D0 �,-+ ��
1)�/ O�) I�N H���( ��-N ��j� ?��
 )� �)01-� O)0*E ��3

%&M
 .�/5���+ 0 �:+�R) ��3 %� ����:e i+��
 � ���G:� ����)Scaringella & Radziwon, 2018( .                            

%�&� �&,-+L��C� 0 F��d ��3�
 ��
�( ��N� FUc:N 0 �e)�N FcN�( *+*+ )� ��&0 5+ ) �*&8E���/                        

)Ramezani & Camarinha-Matos, 2020(2�E H+�R*�[ .���+ )-j� �M�9� 0 L�3 ��)�	( ��3��&0) �(u ?�-+

��U-J%�&� )� )�&�E 0 F�
,-+.�/ ��30�
 5�e-( ) )�/ 0 ��/K�
 I&*J �& � 5�-Z �& )� 5�)01-� �)�	( F�
�N 0 �3

%�&� �,-+�
 %&-'( �3 �-B)Graça & Camarinha-Matos, 2017; Liu et al., 2024(.  

-�". �� 7 �!".�0A�; /�0��;�  

%�&�,-+.�/ ��30 )�/5+54�B F)-����g�E ��3%/*B � �5:7�& ?�
��� �3Oc( 0 ��%/*B �& 5p)��4& ��3 M/*�:
 ��3

%�&� q-� �& %'�'� )� .%� �&��� ?�&*:@
 ��3���� *+%/*B � �30*Z �,-+F)��
 �:m�
1 �+ 5/ ��:�3 �3�&)� 0 �3 ?�@&�3

5+�
 I�N O�) ?�
M�3 F)-�� 5�-Z �& .���/ %�&�,-+�
 ���
� ��3 �& 5/ ���/ I�N O�) %/*B S& �*+ ���-(

%/)�@
�&)� 5+ L*� 5�4( �+ ��-:� �����/�)�	( ) �:
�N �& K-6�
 �O�-N ��3 ��/ ����)Clarysse et al., 2014( .

�u%�&� ?�CG�.�/ ,-+�
 H�4@( k�:m
 ��j� �+ ) ���
��� �0*Z S& 0 ��:�3 q-�:
 )�/0 H
�B ?*9&��+ �& .��3�

��
�(i&�-( �?�Z���/%/*B �?�Z���/?0*+ ��3t) �Y�(*
 F�
�N �& FU-6�
 ?�Z���/��D-( ��)���5 0 �)0��7 ?�Z��3�

?�
���5+ 0 k�:m
 ��3Q3 ��:�3 5:�-�E)Clarysse et al., 2014; Kapoor & Lee, 2013; Li, 2009; Tsujimoto et 

al., 2018( ,-�G
 .»�u?�CG� «%&�-e-
 0 %� 5p)��4& 0 ��*:�Z�:C�� ��3���� ����
 �&�3?�
��� �%D0� �����:e ��3 ��3

��	��
 *+ )� ) ?�&*:@
 0 ��R) ��:C�� ��3%�&� S& ?0)� Y+0) .�*�Z.�/ ,-+ lm@
 �)�4�3 0 H+�':
 �9:�+0 �+ )�/0

�
�
 �'() ���
� �
1)�/ �)�4�3 .�-B%/*B ��j� ��+ H+�':
 �9:�+0 5/ �+�&%�&� )� ����/%&*&�
 *d-
 )-J 5+ ,-+  0

 �-B }�3��3)Ma et al., 2018; Yi et al., 2022(%�&� ..�/ ,-+05:7*Z H4B O�) X8e 0 ��	& )-�
 K-� )�/ 0 %�

5+�
 %�D�C7 ��-��/ %/*B S& K-� ?*9&��+ �K-�C
 )-J5+ .��:�3 Y�(*
 -4� S& 5+ �& ���/%�&� �K�|
 ?-��,-+ ��3

.�/05:7*Z H4B )��+ �U�+ Q�� �+ ����/ ?*9&��+ ?-
*�E ��*�3 �G�( �)�/ 0 ��%/*B 0 ��/-� 0 }�-�
�� �HE ��3

?1 ��+ %+�R)K�|
 ?-�� 5+ �3%�&� X-N ��3,-+.�/ ��30 %� */u H+�R )�/)Valkokari, 2015(%�&� . S& �)� ,-+

 ?�4
 ?-�� 5+ 5/ %� P*:@
 �-4��
 H�� ?1 �9�3��3�Z�&0 0 ��/%�&� H
�4( *+ ���
 *�dn( -4� 5�)0��7 ��3 ,-+

 �)�)Iansiti & Levien, 2004(%/*B .%�&� )� �3.�/ ,-+0�9:�+0 � O�) 54�B S& )� �)�4�3 I&*J � )�/ ��3

H+�':
�*�+ �*9&�4& 5+ ?�B�
 �)�*+%/*B 5+ %��� 0 ���/ �&���( 5+ O�) �*�	�� �Me 5�3 ?�)01 Q3*7 K���� 5+ 5/ �&�3

%/*B .%B� ��3-N �:+�R) %&M
 ���:�3%�&� S& )� �3.�/ ,-+%�7*~ �)�/0'� 0 �32 �B) *9&�4& �+ �*�3 ) ?�@&�3

�
%�e �+ ) �-N 5/ ��)� H&��( 0 ��3��*�Z%/*B �& %/*B ��3 ���p �+ H
�C( )� �3�E-� .����� �:�) Q3 �M/*
 ��3

%�&�,-+�
 �C� �&�3%�D�C7 ���/%/*B �& )�V:� �+ ) �-N 5�)01-� ��3Q@p �-� 5+ 0 ��3� I���( �M/*
 ��3 ����

%/*B �& �+ P*:@
 ���/ %/*� �3)Clarysse et al., 2014; Moore, 1996(. 

-�". -*	���/�0A�; =����;�  

%/)�@
 � ���&� ��C( �-e0%�&� )� ?�Z���/,-+.�/ ��3��B ��*�B*+ %�'7-
 H
-� � �4& )�/0 �& .%�

%/)�@
5:�+0 *9&�4& 5+ �*4��� .�/ �*+ ?�Z���/%/)�@
 *3 .%� %�� K�6( F)-� 5+ �9:�+0 �& 0 �� )� ����/

%/)�@
 �30*Z Oc( 0 %� l6m:
 x�N %�D�C7 S&��&0 O�) �?�Z���/�
 H4B �*:@
 �*+ ) �)� ��3� 5/ �D��
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Oc(��� �-e0 5+ �30*Z Oc( � v)�N �B�) ��3 ��*G� ��3 ��)01)Iansiti & Levien, 2004( %�'7-
 �*+ *9&� H
�� .

%�&�.�/ ,-+0�)0��7 �& �3)M+ �F�
�N ����
 ) �&�3*:�+ �:/*B ���p .%� �)-�
 %/*B S& �-e0 �)�/�
 ��	& �3 ��/

%�&� ?*9&��+ *9&� )��:N )� 0.�/ ,-+0�
 )*R )�/%/*B �& .��3� �'() ) �-N �*4��� �( �3�3 ?0)� O�) I�N 5+ �

%�&�P*:B 5+ ���g�3 0 ,-+%�&� *9&� �+ O�) �:B8Z,-+�
 �3 ����*E)Clarysse et al., 2014(�g�3 . %�'7-
 ��

%�&�,-+�*�+ 5+ �3%�&� ?*9&��+ �*�Z,-+.�/ ��3�
 {-+*
 �)0��7 � )�/0%/)�@
 .�-B%�&� �& )� ?�Z���/,-+ �+ �3

5+O0) �+ �)0��7 �*�Z)�/���g�E ��3�
 H
�C( *9&�4& �+ �5�-Z 5+ ����/�)0��7 �& ?0M7�0) H
�4( 5+ 5e-( �+ 5/ � ��3

E 0 �&�&-E%�&� 5C�-( �*+ ����()�R H����:,-+.�/ ��3K�� )� )�/0 �
1 �3-N �-e0 5+ ���&1 ��3 ,��c/)1400( )� .

%�&� %�'7-
 �*+ %&���,-+.�/ ��30%�&� )� H�4
 i+��
 �-e0 )�/%�&� .%� %��3 �)� ,-+,-+ �)� 5/ �&�3

+ �*:@�+ %�'7-
 z��B ��:�3 i+��
 � �*(U�+ q-�( �+ ?*9&��+P*:B ��
 i+��
 ?1 �)8Z ���� QR) ���-(                

)Valkokari, 2015(.  

-�". �� 9�	*	(,/�0A�; =�����; 

%�&� F�'�'�( M/*�(.�/ ,-+ �%��/�� �S&*B X�m:� �Y+0) *+ )�/0%�&� �*4��� 0 )�:N�� �H
�4(%� ,-+                         

)Jacobides et al., 2018(-
 F�'�'�( . K���( ����
 ����/ )8Z*�d�( H
-� ���g�3 0 O�) ��	& �*+ %+�R) 0 �)�4�3 ��-e

54�B I&*J � 2�� P*:B 0 F��cJ��� )*R ��)*+ �)-
 ) �3 %�)Pierce, 2009(%�&� )� .,-+.�/ ��3-�~ *+ )�/0 )

�
 ��/n( *9�D ?��4&��+H��� ?����J �( �-B%�&� ��j� � S& *3 5/ �-B�
 �R�+ �+-N %�CW0 )� ,-+ ����
                    

)Iansiti & Levien, 2004; Xu et al., 2018(%�&� � �C+ 5� �F�'�'�( � �N*+ )� ���g�3 ..�/ ,-+0 )*R ��+ �)-
 )�/

5��
� :%� 5:7*Z1���+*4�E �2 �)�4�3 03%�&� H���( 0 M&��( .,-+.�/ ��30 � i
�e �*&-6( ��C+ 5� �& ��Z�&� � )�/

%�&� �& %�3�
&��� 54�+ �,-+�-'D�+ i%�&� ���p )� %� �4�
 5/ ) ���� )*R ?�''�
 �0) 2�E ) ����/ )-�~ �
-+ %�

)Iansiti & Levien, 2004; Scaringella & Radziwon, 2018(.   

-��B�, � ��-�". C �%  9 :"�</�0�� 

%�&� 5� *+ ��/�( �+ 5D�'
 �&.�/ 0 �)01-� �2�� ,-+ 0 �*/ k��-( ) 5�-Z 5� �& � S& *3 5+ %�m� 5�30 )� )�/0

�Z�&0F)-� F�CD��
 \��*+ ) ���1 ��3%3��B �F�6:m
 � �N*+ ?�*�B*+ �+ 2m+ �& )� .�*�B*+ 5:7*Z �& FM&��( 0 �3

%�&� q-� 5��
 ����( ,-+ .��-B 

�-��B-�". =��/�0�� =���%�D  

%�&� q-� 5� �& ��)*+�
 ?�@� ) P*:@
 �Z�&0 �&��p �,-+�
 ��/n( ���1 I7-
 �*4��� 0 ���g�E %�3�
 *+ 5/ �3� ��/

)Clarysse et al., 2014; Järvi et al., 2018; Liu et al., 2024; Valkokari, 2015(.  

• %6�78$  9��$���:	
� :;�<�� �� ��  + 5�e-
 )� �/*:@
 ����/ 2D�p%�&� q-� 5� �& � �-e0 ,-+

�
 5�-9p 5/ �)�5�-�	
 ���p ?-( ���g�E �lm@
�� L�3 5+ �+��:�� �*+ ) %�� FU�6( 0 H+�':
 Y+0) �+ �&�3

.�*/ �3���
��� 5��0*E���+ )���+ .�[ 0 
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2. Configuration 
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• 	��= 9�> %!�=:?9�@�A � ?9��� %�&� 5� *3�3�
 ,-+%/*B �&��p %54�B ��3)�:N�� �+ ����/ ) ���g�E �

�
 ?�@�54�B ��3)�:N�� �& �Z��g�E .��3�%�&� H/ �)�&�E 0 %�'7-
 �*+ � k&*~ K��C( *+ 0 %� Q�
 )���+ ,-+

��)� ��/�( O�) X8e )� %+�R) 0 O�) I�N )� �)�4�3 ��+. 

• B��� ���� ���!7  � C� �7 :���D� %/*B�/%�&� �& )� ?�Z��,-+ �)�4�3 0 �9�3��3 )� K�C7 )-J 5+ �3

P*:B 5+ 0 ��	& �*+�
 %/*B O�) �)8ZOc( .���/%/*B �C�e ��3%/)�@
 q-�	
 � *(*7 ?�Z���/ ��3

?�@� 5/ %� ��*7 ���
���%�&� �& %�3�
 ���3�,-+%/*B *3 .%� �3F)��
 � ����/*6��
 i+��
 0 �35+ �-N �*7

%�&� ��/ 5C�-( 5+ S�/ �*+�
 ���G:� ,-+P*:B �& .��/ 2&M7 ) H+�':
 �9:�+0 0 �)�4�3 �5p)��4& �)8Z

�
%�&� H/ �*+ �:+�R) %&M
 S& 0 �3��
 ��	& ,-+��/. 

• %>��E!� � F���8�� F�#�:�����D ���� �)0��7 i&*� %7*@�E
 5/ �F�J��() 0 F��cJ ��3 )-�~ 5+ *	�

%�&�,-+�
 �D�:�	&� ��3%�&� 5� �& ��+ )� �&) ��0) S& ��-B�Z�&0 .%� ,-+L��C� �K�:�	&� ��3 0 �*&8E

%�&� �& �)�Z���,-+�
 2&M7 ) �3?1 5+ 0 �3��
 ���e �3 ���E Y��
 K-�( K�� )� ��3���� 5+ *d-
 )-J 5+ �3�

��3�. 

•  ���7!G � �7�
$ ������:�HI$ �
 *3�~ �(��� P*:@
 �Z�&0 S& ?-�� 5+ *�:�
 �)01-� �+��:�� �*+ 5/ �-B

L��C� 0 �)�&�E 5+%�&� *
 �& .%� Q�
 )���+ �*&8E,-+�
 )��R ) �32�E FUc:N �+ �( �������+ ��-B )�Z��� ��@�

��U-J F��d 0.���/ �G� ) F�
 

-�". =��:"�<,/�0�� =���%�D 

5/ �D�� )� %�&�.�/ ,-+%�&� �)�/0%�&� 0 �)01-� ,-+2�� ,-+ �Z�&0 �)�?1 ���:�3 �/*:@
 ��3 �)� ���g�3 �3

�Z�&0%/*B q-� *V� � M&��:
 ��3�Z�&0 �L�3 ���� Q�3�G
 �?�Z���/ )� .��:�3 %��/�� 0 O�) P*:@
 I�N ��3 K0�e

7��Z�&� \��*+ �%�&� q-� 5� �?�''�
 k�:m
 ��3��B 5�&�'
 ���C:
 ��3)-�
 ,-+.��  

 K0�e7. %�&� ��+ 5�&�'
,-+5� ��3.�/ 0 �)01-� �2�� 5��Z0)�/  

���$ �� ��#$% 	
���
� �������  	
�������� ���  	
������ ���  :�(&��$  

5&�E 0 L�3  
�*�+ �*+ i+��
 � �)�*+

�*:@
 �*+ O�) ��	&  

��)01-� P*:@
 I�N  

 0 2�� L�@:/ .�/*(

�*�+.�/ )� �)�*+�3)�/0  

2�� I�N 0 L�@:/  

(Basole, 2008)  
(Clarysse et al., 2014)  

(Valkokari, 2015)  
(Xu et al., 2018)  

(Järvi et al., 2018)  
(Cobben, Ooms, Roijakkers, & 

Radziwon, 2022)  
(VODĂ, BORTOŞ, & ŞOITU, 

2023)  

O�) i��
��&*71  �:+�R) %&M
  ��-��/ �)01-�  i&�+ 2��  

(Clarysse et al., 2014)  
(Valkokari, 2015)  

(Scaringella & Radziwon, 2018)  
(Baldwin et al., 2024)  
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Q3 �H
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.�/)�/0  

,M���4
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 �*:�Z �2��
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 ��	& ��32��  

(Iansiti & Levien, 2004)  
(Pierce, 2009)  

(Jacobides et al., 2018)  
(Järvi et al., 2018)  

(Scaringella & Radziwon, 2018)  
(Suominen et al., 2019) 

(Drori & Lavie, 2023)  
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(Dougherty & Dunne, 2011)  
(Clarysse et al., 2014) 

(Valkokari, 2015) 
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