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� � ������� ����� ������ �������� �� ������ � ����� ������ � � �� ! "# � $�!�� �� %��&�� ! %��'( "��

%� �)�� .�� +���, � � �� -���./ � %0�	� -�� 1�� #����� %��'( "� 2� �� 34��! � 5�� 6  ���4�  ��, �� ���	 � 17!��� ��

 $�(�'8�� ! $��2(� "�!�49 "�� �:�,� 7 7� 1�;�,� �� $�� �� %��'( "� 2� ����� � �<�� % �=),�> "��� ��� % ����8 -"�4����

�� %=�&� .� � � ��'4� �� �4���� ��� ?�@� ! A���;� %,��� �� �8 �,� �� �� %�, �0�B ��:��> ����� � � �� � �� �<C� "��

�� .����� -� ���� D�B�8 E ����� ��! ����� � � �� � �4���� ��� "����#�� ����� 7� "� 7 ���&� "�� .%� �� �F�� 7� �� ���8

� ! ���� ����4 � -%��4
� G������� � � �� HF�)� 5	��� � I��� �� �JF�� %=��=K -�0�B� � � � �� ��� 1���� ��L�2 : 7� 3�>

�,� 1��� ����� 7� N> ! ����� ��	 -����� .O2� ! ���� ����4 � ����� #�� ����� ��,� 1�� %,��� ����� � � �� � ��K.  
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1 - %�
3�  

/HI /2G���8'��6 ���6 J�=6 ��0�����@� KL�4 �E, �.M �6N����G� �.O� �6 !P !�'�� %��&0 !6 �� /	�3�, � Q 4/2� � /&HI KGRI ��0
�3�, ��� ?� ���GE6 QS�@� %�.6 %��&0 /,�P�� �6 T .�0�8' �U�S C�S ��4 75 �? KWS � X�Y, �� /��8O �9��� ?� 7$�� T�A��U ���

, 7G*.	/ 722P )Ferraro, 2013 ( �70 !��ZH< ��0?�< ������ ?� 7$���� �0�8' ?� ��[/, T��G< )Colldahi, Frey & Kelemen, 2013 ( !P
\G", � �.0 /<�.*� 4/&GH]� T��GG^	 �� /@�@� /&8@7���� �E�? .�0�8' 5�6��' 7'� ��� /��_ ?�4 �M�@��? ���E< �G��: `@�2�,��0 

�8�� %72��=� ���� � �EG��M�@��? !6 ��/, QG&"	 ��8' ��072P .����6�264 a.Hb,�� ��07,�G� ?� �8�� %��.&0 /, c�� 7��6 . d��@ e��=��
G���8' �GA&O� e*�f�E, � �*�� ���6 �� /�Z@ ��0N!,���6 !6 g.6�, Q%�86 � !A@.	 4�=��!�'� �� ��8' ����7, � �0�8' ?� �����6-

 ��0!��S�@� %��P ��W�� �8' �6��6 �� C.DE, �� )Colin & Donnelly, 2011, 12  .( ?��6 4�0�8' �� �9��� X�Y, h.@ 7��� !6 !O.	 �6
�E�? � �9��� 5��"6 �EG� ��R��� ?� ��� !6 i��=� %72�� �� /bG", )Nam & Pardo, 2011, 185 .(  

 5���� !H&O ?� !A@.	 C�S �� ��0�.�P �� �GAU� ���%72��=� ��0���� �6 !P��� ���6 ��N! � 86 � ���G6� 7'� C�S�� �GA&O !6 !��� T�,7M �
!O�.,c��^6 47���@� �	 .%.G' � /&�7] ��0��8� ��*72�E0 ��j	 �� �GG^	 C�S �� �I�@ !6 � %7GkG� 5�8O �6 /&�7] �G&P�S � ����7, ��0 .

e*�f �6 !H6�+, �8O 7�7O KG0�#, ?� /3��.2P ��0!,���6 !$�I �� �0�8' /!A@.	 4��8' �=�� � C�@ C._ �� !P �@� 72&'.0 �8' ��0
�@� %��P `HO �.M !6 �� ����? !O.	 �GM� .!6 72&'.0 �8' !A@.	 � C."	 �.", 5�.2I �  .� /&G0�#, e���< ��2A, !6 � %7' l�b, %��=0

!,���6 ���GH6�] !P �@� ��8' �=��� �?�W, � /A]�� 5�8O ��0�3�, QS ���6 �/, `GP�	 K0 �6 ��8' T72P . �&U 4e0�1� ��� ��
/, /@��6 72&'.0 ��0�8' �� 5� 5�P�� � 5��"6 ����7, 472&'.0 �8' ��A6� � 5��"6 ����7, m��A	 � /��A, ����2�� ��6��P �8��� �� � �.'

n�6 � �G'� /, ���] /@��6 ��., 5��"6 ����7, �� �Gf��G<. 

  
1 -1- �
���  � �!�"  

`G@� � T�,7$ 4����	 C._ ���6 ?� /'�� ��0!AO�� � /AGo_ ���5�E�� 4���6 ��0/, 7�78	 �� �0 ?� /3� 4-.U., ��� 4%?��,� � 72P
/���>�57&	 � d,�.O �� %7' l�b, ��0�@� 5�7, ��0 .5�E��%�� !�G&0 �0�6 ��� T��p� e0�P ���6 /#H�Z, ��0 q�Z	� 4mH�Z, ���

��P% 7��. rG+"	 !2G�G� /@��6 !6 !,��� ��/, !�M���� 5��"6 ����7, � �?�@72&'.0 /2A� e0�1� dU., �6 !b6�� �� mH�Z, ��0�.'.  
 C�@ �� s7+, 5���7�7� � /&�7]1394 !3o' � %�oM K�EG@ ?� %��#�@� �6 72&'.0 �8' �� 5��"6 ����7, /@��6 !6 /�0�1� �� �>ES ��0

/6 5�Iq� � 72�M���� KG@ !6 �6 72&'.0 ��0�8' �� !P 7��.&���G<��P !��,�@!3o' ?� %��#�@� �6 5��"6 ����7, ��0/6 �>ES ��0  � KG@
K�EG@/, 4%�oM ��0eG� �� 5��"6 45��"6 -.]� ?� Qo] 5�.	/2G6  �.&� C��2P � ����7, �3&, 5�,? ����&P �� �� �8' 45��"6 �GS �� � ��P

T���EM e0�P �� �,� ��� !P �@� 72,�.@ ��GE6 4!AO�� /*�, � /��O.  
 C�@ �� ������ /#Y2, � �G���?��1397 72�M���� 5��"6 ����7, �6 �0�8' �?�@72&'.0 �Gp[	 !6 /�0�1� ��4  d6�2, /@��6 �6 5� �� !P

!��Z6��P!�.&� /@��6 4/����2�� T�72�E, 4��0, ��/	�A*�b �72f /��A, �6 �G2k&0 � ���9 �.�P ��� s���	 !P /��0��=��  5��"6 ����7, 5.2P
%7G�Z6 QG8E	 /��.	?�6 �	 /<��,� !HS�, ?� 4������2� ?� %��#�@� T��Gp[	 /@��6 !6 47���_� ��0 ����7, �6 72&'.0 �8' �� T�_�o	�� � T�I

�@� %7' !�M���� t��.@ 5��"6.  
3&0 � 5�P�GWZ�� C�@ �� 5��1402 5���G� /��@�2' !6	 �7GHP ��0!A@. � ��� `GP�	 ?� %��#�@� �6 72&'.0 �8' u�7�� � `GP�	��� ��0

72�M���� ./O��M !,��� �� � 7' /��@�2' 72&'.0 �8' ����7, �6 ���<�p� Q,�.I /������ C�7O 4`GP�	��� ��� ?� %��#�@� �6 ��� ��0
!o	� ���6 `GP�	���5���G� /��@�2' � �726 u�7�� ��� ��G�M� �� �7GHP ��0���< ���] .72���� ?� %��#�@� �6 4�U�S e0�1� c�����  /oGP�	

s�<!6 4s�<9 !A@.	 ���6 /@�@� 5���G� �  v��Z�@� 72&'.0 �8'��P.  
�] C�@ �� 5���3&0 � /&@1402  � �8' �?�@72&'.0 ��0.���2@ /@��6 !6 4������ T�.$ /��7G, ��� ?� %��#�@� �6 !P /�0�1� ��

�@�G@ "	 ���6 ����<72�M���� a.Hb, �.���2@ r+ .rG+"	 c���� ro_4 �@�G@ ����6 72&'.0 �8' ����<7 �P�'�G6 ��0 �6 /2�o, /HH&*�
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����2�1
 !6 7��G< ���] !O.	 ��., �8' �?�@72&'.0 !2G,? �� ���G6 !f�0 �G+�., �.R2,4  4��7��� ����7, w�GAb] s7I ��8f �GHA� !P��f

����2�!A@.	 4��.� ��0 � �.��G6 ��Y�]� � 4/I�&�O� ��� �P�' ��� �� /HH&*����� �.O� �0.  
  

2 - 4#�5�#67 ����  

%��=< u�@� �6 4/&HI e0�1� �0 ���� �.M -.U., �6 `@�2�, /'�� !6 ?�G� 4e0�1� ��0 . T�,�7]� �� � T�GH&I a.f��f e0�1� ��� d]�� ��
�@� �8O !���<.W�EO �@� e0�1� X�70� /6�� .R� /��o, eZ6 ��%.G' ?� �� !��Z6��P T�A*�b, �  w�@� %7' %��#�@� ���2@� � ��

%��I � �.' !�M���� /O��M � /HM�� C�� �@� d6�2, /@��6 !6 �	 %�.6 5� �6 /A@ �G2k&0 5���� � Tx�+, 5� �6 !,��  -.U., �6 \o	�, ��0
�@� !���< ���] /@��6 ��., �R� ��., .�_� ������< ���4�U�S e0�1� �� T�I !��� �6 /#G$.	 -.� ?� � !��Z6��P T�A*�b,��  ���2@� �

�@� -.U., T�G6�� �6 \o	�, Tx�+, � `�P /@��6 Q,�' ��2@� ��� !P �@� %�.6 .  
 

3 -  �	8� ���2�  

3 -1- �
#��� �$� %��&'  

�0�8' T��p� !6 5�8O �@��@ �� /I�&�O� � ���Y�]� ��A6� �� �8�� /H$� e+� � �0�8' �� �GA&O 7'� !6 !O.	 \G", �6 ���� %��'� �E�? .
!A@.	 � �+�� 5�,? ?� /��E��\G", �6 /8O.	 Q6�] T��p� C�S !6 �	 /�A2$ a/, /<7�? ��YI �� �, � �@� %��8� ��O�6 �E�? ��� !P KG2P

%�P T��GG^	 � �	 �G,? 7S /, %��� �oE� a�Z, � %���E< /��E�� ��0����� !6 ����?�.' )Steffen et .al,.2011(.  72&'.0 �8' ��3���
!6 %7GkG� � J�=6 T�3�, QS ���6 /0�� 5�.2I � �@� �.8: C�S �� d��@ /2G���8' y��G, .%7GkG� � J�=6 T�3�, !P�W��?� � 

�1	���@� 472�E0 /��,?�@ .G@�G@ 4/I�&�O� 4/2G���8' �G2k&0 � �@�G@ � ����7, !6 �� �.M !O.	 7��6 ����.� ���6 72&'.0 �8' ��0
	/*�S�� w72P z3A2, �9.*.237���� Q��&	 5��E#, !P4  !6!�.@ � �E, � 5� 5�,?�@ 4722P !O.	 72&'.0 �8' i� /3�9.*.23	N !6 g.6�, Q

!6 ����? !O.	 �@�G@ �@� %����G� �@� .!2G,? �� �72&'.0 ��2A, � !^G	 ?� %��#�@� �82	 !� ��8���P �� ��8' � ����2� =G	 T�I�_� ��0
o	�� �/, 5��� �� T�_�70�4 /, ���] !O.	 ��., =G� �� �@�G@ � ����7, !3H670� )Giffinger et al., 2007, 185(. 

%9�� � !$�I ���� /<?�	 !6 !P �@� /,.8#, 472&'.0 �8' � !,���6 � ����7, �8' 4/&�EG@ � /����7, T�G6�� �� � %7' ��8' �=��
!6  !�M�2' 72&'.0 5�P K�EG@ i� 5�.2I/,�.'. !6 K�EG@ ��� %���� � ����7, !��72&'.0 /	�.$ � eZ6 %78I �6 �� �8' mH�Z, ��0

���� . ��.O., !6 �8' Q�7o	 � ��.� ��0��=6� ?� %��#�@� �6 �8' ��86 ����7, � ��8' T�3�, e0�P ��2A, !6 s.8#, ��� �� �72&'.0
!6 �� �.M T�3�, d�� /����.	 !P %7�?  �.M ��3	� T�.$6 � 7�7O \���' ��!7'�6 !�'�� �� 4/���"6 %1��.  

%722P���2, 4!�'�< C�@ �EG6 /_ �� 72&'.0 �8' s.8#, � /, T�_�o	�� � T�I�_� ����2� !�.>f !P %�.6 %7�� ����G*�A� �� 7��.	 ��0
�+	�� QGo] ?� ��8'� %�86��� ����� 4/�6�]� %�>��O � ����", � �+� d�� �8O �� 7�7O ��0K*�@ =G� � /I�&�O� �G,�\G", �?�@ �E�?

!6 �.' !���< ��P Harrison et al., 2010) .(%7�� �G0�, �  ��W�� �W�� ?� �.6=,'����2� !P 7 �8O />f��{3� � />20�&0 !6 ?�G� �.O., ��0
��3H&I � /<7�? �G#GP �.o86 !6 �W2, r��_ 5� ?� �	 72�'�� ��8' \G", �� �G*�A�' ��j� �� �0 ��87�.' �$�� /��_ ?� � �7�7O ��0

!6 �� �0�8' ���6 %7�� ��G<��P�G]�M � �072��&� rHM �0 .!6 �.6 %7' �.8�, !P �.6 QG*� �G&0 »%�8f 72&'.0 �8' ���� /������ ��0 «
)Sassen, 2010  .(  

/, �� 72&'.0 �8'4����2� 5�.	 ��P /+H	 ����� T���+, � �G��.] �� .&� � 7'� .�8' �@� C��GW�� �8' i� ?� eG6 72&'.0 . 72&'.0 �8'
!��,�@ 7�.G� !6 ���] !P �@� ��8' � !��,�@ �6 /3�=G� � !6 /I�&�O� !A@.	 �.R2, � 7'�6 �M�@��? � ��86 T�,7M . !6 ���] !P �@� !�.< 5�

K0 ��<!,���6 i� `ES �6 4/@�G@ %�<7�� � T�I�_� 4����2� 5���� � ,7M �.o86 � KWE2,/, ��8' T��.' )Giffinger et al,, 2007, 

10 .(\G", � /I�&�O� 4���Y�]� �R� ?� ��8' /<7�? ��0���7���@� �.o86 !6 �8' �?�@72&'.0/, i&P /�E�?72P . ���6 72&'.0 �8'
@� %7' ��W�� /A]�� ��G�� �� 72&'.0 5�7���8' /<7�? �GH6�] � ���7��� e��=�� 4�0�8' /�6�]� ��=, �.o86� .����2� QGE���� �� ��.� ��0

!N��� � !,���6 � 5���7, ���6 a��O ��GE6 s.8#, i� 72&'.0 ��0�8' !P �@� %7' ~I�6 47�7O 5�] ��0�8' !A@.	 ���6 �p�, ��0��=6�-

7'�6 5�=�� .�@� %7' l�b, 72&'.0 �8' ?� mH�Z, 5��>�0�1� � �G++", m��A	 ��? C�7O ��.  
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�� ������ ����� از 	� ھ
	��� - ��١ول �� 

%���  ()*	 +��  ,��  ��� �-��� %��&'  

1  Business Dic  2012  

!2G,? �� �� /<7�? ?� /�x�6 �G#GP� ��7��� ���Y�]� rHM !P �@� !���� !A@.	 ��8' ��j� i� 72&'.0 �8' ��? �7GHP ��0
/, �EG, 722P:  
- \G", 4/��W6�O 4��Y�]�4s��, 4�E�? 4�*�� � /<7�?  
- �M�@��? � /I�&�O� !��,�@ 4/��E�� !��,�@ r��_ ?� �82	 �.P�, ���., !6 C.YS�� ��0./@./	 .�@� ���� 5�3,�.  

2  British 

Government 
2013  

 s.8#, ���)72&'.0 �8' (�EG� ��E�� .���7� �.O� 72&'.0 �8' ?� �7S�� m��A	 ./&� !P ��f �, 5� ���6 /����� !b+� 5�.	 �.Y
/, �,� 47'!I.&W, �#< 5�.	K< ?� ��  �8' �8�� !HG@� !6 !P ���� �.O� �0»/<7�? Q6�] �	 « �»�	�����.o86 « 5�.�6 �	 7' 70�.M

eG� 7�7O ��0 e*�f !6 720� �@�� �� . %9�� ?� �jA6 !P �@� QG*� �G&0 !6»�	72&'.0 « �.' /, %��#�@� 72&'.0 %9�� ��O !6
�A	 5�.6 /oE� �6 !P/, 7GP�	 72&'.0 �8' m� 72P.  

3  Department of 

Business  
2013  

/, e*�f 5�&0 d]���� 72&'.0 �8' =P�&	 g�+� �#< 5�.	  7�7W	 4/&GH]� T��GG^	 QGo] ?� �8' i� ��� eG� /H$� ��0
,?�@ �6 /*�, ��0���� � 5�7���8' �@ 4\���' � T�,7M 57' /3G����3*� !6 �GG^	 4���Y�]� ��0���M�@�@� /�*�� ��0 5�.  

4  Anthopoulos & 

Panos  
2010  

/, ���] �� !A,�O � �*�� 4����2� 72&'.0 �8'  ��0 �8' `G	�	 ��� !6 � 72��&� ���� QS��, /,�&	 �� �� �72&'.0 !P �?�@
 72&'.0 �*�� � 72&'.0 s��, 472&'.0 �E�? \G", 472&'.0 /��W6�O 472&'.0 ��Y�]� 472&'.0 ��Y�]� 472&'.0 �.O� !6

/, 7��.  

5  Komninos  2009  
 �8�� ?� /M�6 �@� �3&, !P ���� �.O� /�.<��.< T��R� K0 ?.20 �@� ��.�@� �?�� rb2, �6 !P 72&'.0 �8' m��A	 ��

 KN��� � />�G&0)C.&' 5�8O (72'�o� ./, !�#< ��8' !6 72&'.0 �8'  C�A� �.jS 5� C�&I� /,�&	 �� /*��GW�� ���2� !P �.'
 !�'��7'�6.  

6  Caragliu & 

Nijkamp  
2009  

/, �8' i� /��,? �.' m��A	 72&'.0 7��.	 !��,�@ !P ����< !��,�@ � 5�E�� Q�, /H,�.I �6 �8' 5� ��0  � Q&S 4/I�&�O� ��0
� �M.@ ��7��� ���Y�]� !A@.	 � /<7�? �x�6 �G#GP 4/AGo_ d6�2, !��72&'.0 ����7, 4T�_�o	�� � T�I�_� ����2� 4Q+� !��@ �

���3&0 /, /,.&I ��0 �.'.  

7  Deakin & 

Allwinkle  
2007  

�M�@��?4 72&'.0 �*�� ���� �.O� 72&'.0 �8' i� ���6 /H$� %9�� 7GHP �#0  72&'.0 �,�@ 472&'.0 ����2� 472&'.0 ��0
72&'.0 7���8' �.  

8  Griffinger et al.  2007  
�6�]� !P �@� 72&'.0 ��8' !+b2, ��0 ��Y�]� 4�� �� � Q+� � Q&S �6 /2�o,./@./	.!��,�@ 4/AGo_ d6�2, 4  � /I�&�O� ��0

%���� �� 5�7���8' �P���, � /<7�? �G#GP 4/��E�� 7�Z6 h�+	�� �� �8' �. 

3-1-1- �
#��� �$� 1����  

/, m��A	 5� X�70� r��_ ?� `HL� 72&'.0 �8' i� !6 �	72&'.0 � �.' ��I 4�	��7��� 4�	7,���P 5�.2Ix�/, m��A	 /<7�? Q6�] � ! �.' 
)Alawdhi, 2012( .!O�� �� 72&'.0 �8' s.8#, � !6 �� �8' C�� &�EG@ 5�.2I/ K�EG@��? ����� !P/, /@��6 4�@� �7A�, ��0 72P 
)Chourabi et al., 2012 .(!6 K�EG@��? ��3H&I ��� /, %?�O� �8�� !6 ���8� �� QP i� 5�.2I%.G' !6 !P 70� � � 72&'.0  �20�&0

722P����� )Colldahi et al., 2013 .(6! /	��oI4 5�2k&0 eG� Q6�]�GL � -.2�, Q6�+�, \6��� ?� Q3��, %7GkG� K�EG@ i� �8' !P  �G6 /2G6
K�EG@��? �@� 5� ��0 .%�� ����� 72&'.0 ��0�8' C7, X70  ��07,�G� QS r��_ ?� %1�� !6 /<7GkG� ��� ����7, ���6 `@�2, ��0��P

#2,�6 �G#GP � /��8O /2G���8' /x�@� ��8' �GA&O ���6 /<7�? �	. ��� 72&'.0 �8' /��8� X70N! � !GHP �� 72&'.0 T�,7M � �GH6�]-

�@� �8' /	�GS ��0 .9��� !6 /0�>�% 5��� 5�8O �� 72&'.0 �8' ��0%720� � �0�o' � T��#	 4mH�Z, X�70� Q�q l�' !6 /�.<��.< ��0
�@� )Ojo et al.,2014(:  

- P�6�P e0�w 

- %�86 !6 /6�G�@� �9��� ���w 

- �_� � T�_�o	�� ����2� ����<�Gp[	!A@.	 �� T�I � ��M d��2$ )!��@�72f e��� d��2$ �� �� �.",(w 

- 6 �6 /<7�? \G", !6 /6�G�@��x�G2P�@ ���6 �G#GP ���	w 

- !A@.	 � �8' 5��� �� =o@ ��0�j�w 

- !A@.	 � �M�@��?/	�I�_� ��0 ����G�! � u��@� Q6�]w 

- !6 /<7�? �G#GP � ���Y�]� 7'� !6 /6�G�@� 5�,=&0 �._w 

- !A@.	 � ��7��� d,�.Ow 



  

 


�
�

�
�

 	
�

 �
� 

�
�	

�
� 

�
�	

�

� 

��
��

� �
�

�	
�

 

٨١ 

- %��< 5�G, /I�&�O� ���<?�@ �G&j	�G2P�@ mH�Z, ��0w 

- �...  
�@� �7A�, X�70� �6 �7A6 72f /,.8#, 72&'.0 �8' /HP�._ !6 .%�<7�� !b6�� ��� ������ �.O� T�G6�� �� /	��#�, ��0 .6 �6 5�<72E�.� /M�

�@�G@ ��86 c���� 7G*.	 �@ 4T��p ��"* !6 �0%7I � ���7��� � �, %��P =P�&	 ���3&0 ?�6 C�3'� � 5�7���8' �P���, ��.+	 �6 �>�� �� 7�� .
.�", �6 C�� %�<7����� 4=P�&	 �*�� T�,�7]� � /*�S �� �6 s�� %�<7�� !P�/, 7GP[	 /����&3S ��072� 72P .� !k�� �,� �0�8' X�70� 4�@� �GA]�

�G&0� ����� ��8' �GA&O ���6 !P �=Gf !6 ����� />�E6 4�@ .  

3-1-2- �
#��� �$� ��&3�  

�'�� X70 �6 ���GE6 5�++", !6 �� 72&'.0 �8' i� !k�� ��M�@ /, �.O� ����4 %��P KGE+	 ��7A�, ��A6� � T�G$.YM !6 �� s.8#, ���  � 7��
.0 �8' /<7GkG� �� 5� �HI!6 72&' /, 5�.2I d,�O ��3��� i� 5�.2I 722P .�2GHGP � zP��� 5�G, ��� �� )2009(  />f��{3� �G&0� �6

K�EG@ iG��<�� mH�Z, ��0 )Q&S5�&�M�@ 45�,�� � �'�786 4����� � �?.,� 4�9��� 4Q+�� �M�@��? 4�0 ��0  �G2,� � a� 4��L 4/3�=G�
/,.&I  (/, 7GP[	 72&'.0 �8' ��W�� �� 2P72 .i� ��� ?� !P /��++", /, ���&S 72&'.0 �8' />f���  i� �� !P 7����6 ��� �6 `HL� 4722P

/&� /&�EG@ �G0 4�0�8' 72��, KP���, \G", 72P Q&I ��=�� �� 7��.	 .u.2G2,.P)2011 (72&'.0 �8' i� T�G$.YM KG@�	 ���6 ��	 ��4 
/, /��A, �� 7A6 ��8f72P?� 72	��oI !P 4:  

- !6 g.6�, ����2� ?� /AG@� mG_ ?� %��#�@��_� 4C��GW�� 4��o��@ �8' i� ���6 iG����3*� � C��GW�� ��0e��� �� /	�I �.",
�@�w 

- �_� ����2� ?� %��#�@�C."�, ���6 T�I�@� ��P � /<7�? 5��Pw 

- !GoA	 � �_� ����2��M�@��? �� T�_�o	�� � T�I@� ��8' ��0w� 

-  �_� ����2� ���70�� � T�I!6 �>�7&0 �6 s��, � T�_�o	� �@� e��� � ��G<��� 4����.� e��=�� �.R2,. 

%��P /��@�2' 72&'.0 �8' ���6 �� h=O ��8f 5���3&0 � �>2G#G< �M�@��? � �P���, 4����� � �?.,� 4�A2$ w7�� )Albino et al.,2015 .(
!+b2, s.HI =P�, �� z{@ �8�� $� !#*�, e' ��� �9.*.23	 %�>���� ��%��P �Pq 72&'.0 �8' ���6 �� /H  5�<72E�.� ?� ���GE6 \@.	 !P 7��

�@� !���< ���] 7GP[	 ��., %?.S ��� �� .!���"	� �  �����70 !o	� u�@� ��� �6 �� \@.�, �8' �@� %��P �726 )Giffinger et al., 2008.( 

- �
#��� ��456�: �6�]� !6 �����!�����.� ��3��� u�@��6 �8' i� ��0��$�� 4!A@.	 � rG+"	 4��P � `EP �� � ��0
%�86 4/2������PX�bA�� 4����G6 � /H, ��?�6 �� �8' ���Y�]� e+� � ��P ���G� ��0��?�6 ��������� %��'� QH&*�. 

- �
#��� +��	: ��� ��2A, !6N! � �6 tb@ i�x�,�A	 �G#GP mG$.	 �G2k&0 � 5�7���8' !6 ��<?�@ �?.,� ?� /�/I�&�O� T 4
/0�<��@� /I�&�O� /<7�? �� 5�7���8' �P���, tb@ � ?�6 �3#	 4/>20�� ��0. 

- �
#��� ���"�#�8: !6 �����8' tb@ �� 5�7���8' �P���, ��M T�.$/, ���] a�bM ��., �� �070� . /����&3S K�EG@
KG&Y	 �� �P���, %?�O� 5�7���8' !6 � �@� X�#'/, �� ��G<70� .�_� ����2�� � T�I � 5�7���8' �P���, 5�3,� T�_�o	�

�_� !6 /@��@�%��� � T�I/, 5�@� �� 5�'�8' ����7, !6 g.6�, ��072P . d��., 7,���P � !�@.G� /����&3S K�EG@ i� ��W�� �6
/, ���3&0 � g�o	�� !6 g.6�,�.' !�'���6 5�G, ?� 7��.	. 

- �
#��� 9�*': K�EG@ ?� Q&S ��0��	7,���P Q+� )!2�=< ��.	.,�GL ��0( /, ���&S ��>� � 72P  !6 �� 7�7O /I�&�O� ��0
!GH+� Q��@� ?� %��#�@� �&@ /, �.@ �� /, �G&j	 �� /,.&I Q+� � Q&S !6 5�7���8' /@��@� !P 70� 72P ._� ����2�� � T�I
%�86 e��=�� `O., T�_�o	�� /, !f��{3� ��� �.' .!6 72&'.0 ��0�8' +� � �P�S h�+	�� C�o��Q � �P 4s��, C�+���x  !GH+� Q��@� �
72�E0 ��8' \G", i� ��. 

- �
#��� :�*	: �@�� d6�2, ����7, T���U �6 !,���6 � .</, 7GP[	 ��7��� ��0�8' �=��72P . ������ � /<�.*� e0�P r��_ ?�
!��ZH< ��0?�<�	 � ���E�? �:�#S �8O �� � /��o�? 4/bG",/, �8' /AGo_ ��0�� 7��.	76�� h�+	 .����.� s�L��  ����2� ��0
�@� !6 �W2, %�86 !6 /6�� /, ��� �.'.  /, c���	 �� �9��� X�Y, e0�P 72&'.0 ��0�8' 722P. 
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٨٢ 

- �
#��� �;��<: ��� r��_ ?� 5�7���8' /<7�? �G#GP h�+	�� C�o�� !6N! � �@� K*�@ � �&�� /<7�? \���' . �� 5�7���8'
6 5�@� /@��@� 72&'.0 ��0�8'�o]��, � T�,7M ! @ /3G����3*� ����7, 45�,�� � �'�786 ��0� /I�&�O� T�,7M � �,

7���� 5.<��.<.  

3 -2- =��*3 �����	  

!6 �� �.O., ���I \���' !P 72�E0 /A��]� ���6 /, ~I�6 � !�Z�� K0!A,�O 7�.' !p��S �72P Q&"	 �� �.M �G��: ?� �	��� /W�� %7�� .
, %7G,�� ���6 /�]� y��.S/5�E�� !P 7�.'72'�6 5� �G<�� �0 .��� !3H6 4���7� �.O� �", /AGo_ ����6 !P �@� 5� �6 /,.&I �R� ��#	� �0

!o2O �6 !P 72�E0 /AGo_ T��bM`G@� ��0 /, �Gp�	 5�E�� ���� ����<) 45�G&:�P1383 4163 .(!��� %9�� � �Crisis  !&HP ?� /���.� �Krinein 

 !b+� /2A, !6 mbI � /@�G@ QN�E, ��., �� �bM 5�,? ?��6 /2A, !6 �G2k&0 4�@� ���&G6 ��., �� �.YM !6 - �@� ���Y�]� . �GI ��
!6 5��"6 4C�S !b+� 5�.2I /, /+H	 u�ES �7'�6 `@�2,�� �� `@�2, C."	 i� ?� /'�� �@� �3&, ���8� �� !P �.' . 4/<7�? � J�, 72��,

 ���7����� �� C��A	) 4��o2I1383 4134 .(/p��.S !P �� �p� �0��7M� ��0��3H&I� /AGo_ � /��E�� !6 �._ /��8<�� !6 �.O� /,7�� /	���EM � �� !6 

i� !I.&W, �� !A,�O � /��E�� QG&"	 /,72P � X�_�6 5��P 5� ?�G� !6 T�,�7]� T�GH&I � ����bU� � �.�%��A*� 4���� 5��"6 %7G,�� /, �.'
) 4/@7+, � `G3'1385 452.( 5��"6 72�E0 T��#�, ��GE6 4Q,�.I � QHI �R� ?� �0:  

-  /AGo_ QHI)� 5��._ 4�G,? �E�� 4QG@ 4!*=*?(...w 

-  ����M�@ QHI)����7,/,�P�� � s�.	 4mGAU ��0� /��G���^O d]., � dU., 4���Y�]� ��0(...w 

-  /@�G@ QHI)� �7A�, ��0��8�(...w 

- ���Y�]� QHI - /I�&�O�)� ���Y�]� T�3�,(... 

- />20�� QHI-� /P����) ... 4/&:�P1368 422.( 

3-2-1- =��*3 �����	 �3 :�'�	 �������"�  

5��"6 ��3��� ��8f 5��"6 ����7, �6 !b6�� ��5��"6 4�=��<5��"6 4�=G�@-�&�O� ��3��� � ��������� �.O� �.", .5��"6 ��3��� �� 4�=��<
�G0 5��"6 �6 !H6�+, ���6 � /Ho] /<��,� !�.<5��"6 C�o] �� /�2P�� � /*�A#�� ��0��o0�� ?� � !�'�7� �.O� /YZ�, !,���6/, %��#�@� �0�.' .

5��"6 ��3��� ��/&� !�Z��< 5��"6 ?� 4�=G�@!6 5� ����� �6 !3H6 4�.' �6 !H6�+, � !8O�., !6 C�A� ��o0�� /I.� �6 4/AGo_ /�.��] 5�.2I
G��: � 5�.	 /,�&	 ?� � !�M���� 5��"6�eG� ���6 �.O., ��0/, !���< %�86 -.]� T�.$ �� 5� �6 �p�, !H6�+, � -.]� ?� Qo] 5��"6 /2G6 �.'

) 4����, � /����I1395.(  
��"6 ��3��� ��5!6 5��"6 ����� �6 %��I 4�����eG� !6 s.�", ��,� 5�.2I/, !�M���� =G� 5� C�o+�@� � /2G6�.' .!6 q�Z	� �6 4/	��oI

���o0�� �$�� m�P �6 4C�A� �.�K�f � 7�7O ��0/, 7GP[	 /���.� � 7'� ���6 .� ��0?�7�� �.') 4C72'��1388 .(-�&�O� ��3��� �� �.",
5��"6 QS �� s��, �P���, !6 4�@� 5��"6 ����7, ��0��3��� ���	7�7O ?� /3� !P%1�� !O.	 /AGo_ y��.S -.]� ?� /'�� ��0/, �� �.'

)�8b,� 5�GAG�� 4�1391 .(!6!�.<��.*�� 4s��, �P���, !P ��%��< �726`G@� ��0%��.��M 4���� �bM e0�P T�,�7]� 4!A,�O �� s��, � �0
G��: � !A,�O� !6 ��3��� ��� /H$� 5�P�� ?� 4/H", d,�.O �?�@/, ��&'72�� ) 4/&:�P1378.(  

3-2-2- �>?�	=��*3 �����	 �� �$� ���  

� �G&0� !6 !O.	 �6eG `G@� e0�P � C��2P � ��G<!*=*? 5.k&0 /AGo_ T��_�Z, ?� %���� ��0� 5��._ 4QG@ 4 ... 7��6 %�GL !6 �oE�
!#*�, �M�2'eG� T�,�7]� ��� �6 ���<�Gp[	 ��0!#*�, ��� /2&�� e��=�� � �.o86 ���@�� �� � s�7]� �0�8' �� !���G<!,���6 �0 z{@ � �=��

 /S��_s?x < T�.$G��. !#*�, ���C�7O �� QGY#	 !6 �0 �@� %7' 5�G6 ��?.  
  

 در 	�ھ" ا0��/.�ا-�ا�"ت + ی* رو )'ار��%$ یھ"�! �� - ��٢ول 

�>?�	  @��  

��$� ��5A��  - ��8' =P��, �� � /H$� =P��, 5�G, �� /��@���7,� =P��, e2P��� � �=P�,72f ��0���M�@ ?� %��#�@�  
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٨٣ 

$� �B�3��  

- ���6 ���G6 �,��+,���6 �6 !E��+, �� ��8' KR2, ��0KR2,�� ��0w  
- ���6 ���G6 �,��+,!�EE< ��04 ���6 ���G6 �,��+,!�@.G� ��0w  
- !Ab] ?� %��#�@�/3G3#	 T�Ab] �� KR2, �726w  
- !�M�@ tb@ �oE� � !�E6 � ?�6 ��0�j� `GP�	 �.>*� !6 !O.	 %7' � ?�6 ��j�.  

��$� C���'  
-  �GGA	KP��	��8' r_�2, �� �G��� /�GA&O ��0 )`G@� !6 7A�E, r_�2, �.YM !6 �(w  
- KP��	 C��A�, d�?.	�8' tb@ �� /�GA&O ��0.  

�A����<��$� ���  
- 5�3,��!3o' T�EG@[	 � 5?�Z, �M�@ � /6?� ��� !6 � �D&b, r_�2, �� ?�< � ��6 4a� ��0 !28�QE< ��0=GM `��Z	 5�3,� Q]�7S �6w  
- �?.	5�3, ?� a�2�O� � �8' tb@ �� ��8' ?�< 5?�Z, /+b2, d5� =P�&�, /6���0.  

��$� �D��� ��3���  

- ���.W&0 ���I���6��P �GGA	 �� �0��6��P ��G<���] s7I � ��8' ��0K0 ��2P �� z��W�,�� ��0w 

- ��6��P =P�&�,�GL d�?.	��8' ���M�@ �� ?�@�#@ ��0w 

- 5�3, !6 !O.	 /6��»��6��P�0%1�� � «��8' ���M�@ �� )%�>���� 4T����� 4u��7, 72��,�M.@ 5?�Z, � T�W��M��P4�0(w 

- 5�3, �� `@�2�, � C��A�, d�?.	��6��P /2�=<5��@��&G6 � 5��"6 ����7, 4/��@���7,� ��0�0w 

- �]., 5�3@� � T�W� � ��7,� �.R2, !6 5��"6 ����7, 5�oG��� ��0�j� ����< �R� ��.  

  
3 -3- #��� �$�=��*3 �����	 " �
  

?� ����7, �,� �� %7' q�Z	� ��0��3��� !�'�< �� x�6 3�, !P %�.6 �G��� !6�%7�7I T�@� !�'�� C�o�� !6 =G� �� �� . ��3	� 4��3��� ��� ��
!HEH@ !6 5���7, � �� � %��� �GZ�	 ��86 �� !A,�O t*�$ d,�.O 5��@ � 5���7, !P %�.6 ��� �6 =G� ��+�I� � `	��,!�'��@ !WG� �� =G� �� ��P �

72�'�� �@�.  �Z�, �657' �P ����7, �� ��3��� ��� �E3' ��=>��O /&G	 ��P ��0��3��� 45%7'  T�?�., !6 !A,�O T��#�, �$�2I �
i� /, eG� �� ����7, �,� �>��7���6 .K0 ���bU� \���' ��7M� s��7	 !P �.6 /*�S �� ��� K0 � �2O �� /AGo_ t��.@ 5.f  e��=�� �G2f

x._ 5�,? T7, �� �� ��3��� ��� �E3' 4`_�Z, �GA&O�M�@ �Z�, !A,�O /��.	?�6 /� .�3	� !��7�� �6 !P 7G��{� ����h  �� d,�.O !6
d&O 5�&0KG&Y	 � ���{@��G<x�6 !6 �G��� ?� ��04 !3o' !6 5�P ����7, ��0��3�����.� �� � !���� �GG^	 ��%.G' ���	  !6 5� �  -�&�O�

�3	�h /, �.' )%��?�.� �7&S�  4/p�,.GP �1391.(  
d&O ��3���/, 5��"6 ����7, �,� ?� /HS��, �� ���{@7�.<  �G2k&0 � -.2�, ��A6� �� !A,�O /��.	?�6 � ���bU� !6 d��@ e2P�� �8O !P

x._ �� %�	.P 5�,? T7,�3	� !"��@ ��A, �� �� � %7�� !"��@ ����� !6 7��6 4/�h .'� .!A,�O� !3o' �G2k&0 � mAU � T.] g�+� �R�7, ��0
/, �� �.M /_�o	��!,���6 � 5���7, � 7@�2'/, 5�=��!6 72��.	 �_� `EP � Q", �� ���<7��, � ���� ��O �82	 !� d]�., ?� ���GE6 �� !P /	�I

�	� !6 �W2, !3H6 4%�.o� rG]�!��,�@ � 72&'?�� 5�,? X=G� ��7", ��,.&I ��0 /,!�'� �@ 47�.'�G��: � 5�.	 7S �� �� ��P � s��, !6 �0
7���{E6 .Q3'!3o' ��G<�_� C��o	 s=H�E, 45�S��_ � 5���7, � s��, 5�G, �.6=, �x�6 KWS �� T�I �@� n7�� 5�,? �� � . l�b, 5�,? �	

!��?�� /<7�? �� �� �.M ��O ����2� 4��3��� ��� ���<5�E�� �C�S � !���� �0 �I !P �@� %7G@� 5� 5�,?eZ6 ���@ �6 %� �,7M !6 4�0
7���� =G� 5��"6 ����7, .K0��� � X70 ��� !6 57G@� �8O%.G' 5�����_� 5�.�6 !P ��s�� 5�S��_ 4�.&� `EP s.&I ?� �� T�I � ��=��

����2�!6 �@� ��.� ��0  ��P%7' !A,�O a.Hb, !P �� !k�� 72&'.0 ��0�8' �� �`_�Z, � �_� 4s��, /0�<� �6 `@�2�, t��.@ 4�.O., T�I
� Q&�",... �M ?� 4�@�C ��./�.�� . ��0%��� ���] s��, ��G�M� �� -.2�,7��.  

\6�� ��./�.��. �04 s��s�� 5�G, g�o	�� !P 72�E0 ���=��/, �EG, s�7P�0 !6 !��<�7O ���� !6 ?�G� 5�76 �� mH�Z, ��0��=��7�?�@ . ?� X70
!b6��s�� ���_� mH�Z, l.b@ !6 /6�G�@� ���=��i� �6 �8�� rGob	 � /	�I �@� �>�� )Asimakopulou et al., 2011 .( � 72&'.0 �8' ��

�_� ����2��� � T�I/, ���] %��#�@� ��., T�_�o	7��G<4 %722P��.&0 7��6�_� !6 /6�G�@� �GE, �72'�6 dG@� tb@ �� � rG]� T�I ./��,?  ?� !P
d&O�_� ����/, �o"$ s.&I ?� T�I��W�� 4X70 !P �'�� �_�M !6 7��6 �.' i� ���3���  C�S �GI �� !P �@� 5��"6 ����7, �� !f���
/, �7�0 s��, !6 7��.	%�� 4!G*�� ��0�7��&� /��A, �� \���' �6 `@�2�, ���., �>�� � ����bU� v��M ��0 .!G3	 �U�S C�S ��s�� �  ��0��=��

�_� QGH"	 �6 �.O.,x.&A, !P �@� u��@� �� T�I 7���� �.O� ��E6 �� !"��@ ?� z� 5���� ��w  %?.S ��� �� /���L !6 57G@� 7��6 X70 �,�
�7M� ?� eG� !P 7'�6eG� �� �8�� t��.@ �  d,�.O �	 %��� ���] s.&I ��G�M� �� �� 5� �6 \o	�, ���., �>�� � T���EM -.� � /<�=6 4%��P /2G6

72��&� =G8W	 �8�� �6 /������� �8O �� �.M 72��.�6 .����7", g�o	�� ��� �� !P �'�� �_�M !6 7��6 !�o*�7���� �.O� =G� /��0 . ��� !H&O ?�
����7",f �0���] />�.>!GHP 5����_� ��� �i� ��2P �� T�I �@� `@�2, 5�,? �� �8�� QGH"	 � !�=W	 � �>�� .!WG�� �� �  QjA, ��� d��

e*�f ?� =G�eG� ��0  �0�8' �?�@ 72&'.0 �� ���@� .  
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%72�� �� !P !k�� � eG� 72&'.0 ��0�8'M�@��? 4�26 4��� �0 !P �@� /��,? 4�@� a.Hb, � %7' /2G6d&O �8O �� %�GL � � � d�?.	 4����
_� QGH"	�7��&� Q&I T�I .!GHP 5�,? 5� �� � /'.< ��� �6 5�7���8's�� 4�.M 72&'.0 %��&0 �#H	 ��0��0��=��  ��./�.�� . `Y� ��

%�.&� 7�� .s�� ��� �_� � %��P �3@� �� ��� X��_� \G", �0��=��d&O T�I/, %7' �������] Q", Q,�' 7��.	�@ �GAU� 4�Z' ��G< 4�,
a� �GAU� x� tb@ 4iG���	 4�� 5.,��G� /��.0�%72�\G", � /	.$ �� .G�P�.���� ��0�.' %�GL � /�E�? .5�&�M�@ 4!6��, ��0.G' !6 4�0

�M�@��?%��P �3@� �� X��_� \G", �8�� ��� �6 %7' !GoA	 ��0�.E2@ ?� %��#�@� �6 =G� �G&0� =N�S ��0�j� �>�� � �0 � �T�I�_  �� �� �.M
!3o'/, 4�@� !���< %78I �6 �� eZ6 5� �?�@72&'.0 !P /��,?�@ �� � �����@ ��G�M� �� !f��{3� ��7����< . ����7, ~"6 �6 g�o	�� ��

�_� 45��"6d&O T�I/, �Z�, QGH"	 � !�=W	 ?� z� r��_ ��� ?� %7' �������] �G2,� �� \G", �� � �26 �� ��� !P 7�?�@ �GM �� ���� .
�q ���6 KG&Y	 45�A#�KG	 � 5�<7��G< �0�_� =G� T�W� � ��7,� ���.*�� 4KG&Y	 ����86 q�Z	� !6 �.P�, T�I�G*�A� s�W�� � �.,� �726 ��0

!2G86 �� T�W� � ��7,� /, i&P 45�,? ���	 72P )Asimakopulou et al., 2011 .(%��� !@ �� ����bU� \���' � 5��"6 ����7,  �1-  eG�
 45��"6 ?�2 -  � 5��"6 �GS3 - /, T�.$ 5��"6 ?� z�  �>�� X�_ ?� � ��G< /, i&P 5��"6 ����7, !6 !P �.8:.� �9.*.23	 !@  72P

 Q,�'1- /I.2Y, �.02 42- �G'� ����2��3  �3- n�6 �Gf4 72�E0 .K0 ��� ?��9.*.23	 �6 !HS�, ��� ����< /, �.8:.� ��0 C�7O 5�.	
/A_�+�, !�.&� !P 4�.&� /S��_ ��? Q3' !6�@� %7' !N�� ��? C�7O `*�] �� 5� �� 5��"6 ����7, ��0.  

  
ا56 �� �4��� - ��٣ول � "* �ان در را*7�*�
ژ �4 
�:�0
ظ�
ر یھ" ی*�ان و  

  
=��*3 <� !��  

)�;��	F " �G3�)	 <�B(  

=��*3 I�8  

)�JB�*	 <�B(  

=��*3 <� K�  

)��"���� <�B(  

 L��

�M�
4	  

!2G,? �� ��7A�, T�A*�b,  �.0 ?� %��#�@� �
!6 /I.2Y, 5��"6 �6 !H6�+, �.R2,  !���< T�.$ �0

5� !H&O ?� !P �@� /, �0 %�86 !6 5�.	  �.0 ?� ��G<
!�+� !G8	 ���6 /I.2Y,  %��'� �bM � iE�� ��0

�.&�.  

��.��.��.��.5  /I.2Y, �.0 �6 /2�o, s�#�H� i�
�s�G� 5��P ��HG� �6 !P �@  ��� �6 �.O., ��0

!3o'  � /���"6 \���' ��86 ����7, !6 /I�&�O� ��0
i&P !���� %��7", � s��, !6 ?�G� ��., ��0  ��., ��0

/, i&P ?�G� 72P .  

 5���� �� 5��"6 ����7, �� �G2k&0 /I.2Y, �.0
/, ���GE6 i&P �?�@?�6 !6 47�P /, C��, 5�.2I  7��.	

%��7", ��.*�� � ?�G� ��., ��  �� �8�� T�,�7]� �726
70� !����.  

 ���5
��

N����  

-�_� !��,�@ ?� %��#�@� �6 �G'� ����2��  � d��@ /��@�
/, KG+�E, 5��"6 ����7, !6 5�.	 7'�6 7G#, �0 . ��

/, C��, 5�.2I !6 !2G,? ���  /07��,�� ��	� ?� 5�.	
��6 s�� .� /H0� �� T�GH&I .  

 ����2��%��� � s��, KG+�E, g�o	�� �6 �G'�  �GS �� �0
/, 5��"6 ����7, i&P !6 /���"6 \���'  ��� � 7��

 s�W�� ����2�� !6 QY�, �G'� ��0�.E2@ r��_ ?� ��P
/, �����.  

T��EM /6��?�� �� 5��"6 -.]� ?� z� �G'� ����2��  �0
��.*�� �  =G� KG,�	 � �?�@?�6 ���6 r_�2, �726

/,  i&P 7��.	72P .!6  QGH"	 !�=W	 �6 C��, 5�.2I
!*�6?  �EG* �� !H", �� d��' ���,� !6 />��M ��0
72P.  

9O3 I��  

!3o' n�6 � !�@� �� �Gf  ?� eG� T�I�_� �726
KG&Y	 !6 5��"6  ?� ��G>�G� �G2k&0 � �@�� ��G<

/, i&P /���"6 \���' � K���O ?� /M�6  !6 72P
b6�� ��� �6 5�++", C��, 5�.2I�� !.5�.�� . s�O �

72�E0 rG+"	 C�S ��.  

 �� !"��@ �GS ����7, �� �20�&0 � d��@ ��.M?�6
 K�EG@ � �@� ����U ��GE6 /AGo_ T��_�Z,

n�6  ��., tb@ !P �@� /��0��=6� ?� /3� �Gf
/, !���� �� />20�&0 ?� ��R��� 72P. 

n�6 ?� Q$�S T�I�_�  ?� z� �?�@?�6 !6 �Gf
 ��GE6 i&P !"��@/, 72P . �� �3��,� ��7��.H� ��

 ?� %7' `��Z	 /��&�M�@ ��07S�� �?�@?�6
5��._ n�6 �9.*.23	 ?� �G>&8@ ��0  %��#�@� �Gf

�@� %7'.  

  
!�3� �9.*.23	 `GP�	 5�3,� !2G,? ��� �� K8, � %���E< ��GE6 ��E6 !P �@� �.� ��0 5��"6 ����7, ���6 �� �� /, !N��� �070� .!6  5�.2I

��,%��� C !3o' i� �� !P �� �G'� ����2�� ?� Q$�S ��0 n�6 � K0 !6 /2Gf %7' QY�, �>�� /, ����7, /I.2Y, �.0 �6 � 7��!&0 47�.'  �
5��"6 ����7, ?� �� �, T��.Y	/, �GG^	 �M�@ 5�E�� �� � /AGo_ ��070�.  

  

3-3-1- ���� ���5
�� �P�?�
�' <� ���>5��  

���6 �0�.E2@ ?� %��#�@� �6 !6 �W2, !P /b���' �6 T��R�/, /AGo_ ����EG� 7�7O 5�72f 47�.'. ����G�%?.S ��0 �  4��6� T�o@�",
3o'! /6 ��0�8� KG@%��� QGH"	 � !�=W	 � �0�.E2@ 47��6K�EG@ �.8: !6 �W2, �0 �"	 !P �@� %7' /A]�� 5�,? � !f��{3� 472&	�7] ��0

!3o' 5�.2I�2' �G'� ����2�� ��0/, !�M�.'7. !,���6/, �G'� ����2�� ��0%���E< ��0��6��P 72��.	%?.S �� �� � 72'�6 !�'�� 5��"6 ����7, .
��0�.E2@ !P `G	�	 ��76   4�G'� ����2���GA]., �� �� `@�2, ��0��7�0�I� �?�bM ��072��&� s ./, 5��M�� ����6 %7' `Y� ��0�.E2@-

%?�7�� ?� %��#�@� �6 72��.	G<�6�P 5�=G, � �6._� 4�,� ��4 e	�eG� �� �?.@e	� ?� � %��P /2G6�?.@ /H>2O r_�2, �� KGRI ��0
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722P ��G<.HO ./, �G,? ��� �6 %7' `Y� ��0�.E2@/, !P �G,? T�P�S 72��.	C�2>G@ ?� /'�� 7��.	 � %��P /��@�2' �� 72'�6 !*=*? ��0
 ��0��7�0x�I� �� s?72��&� s .��0�.E2@ !��M��� ��� �6 %7' `Y�%?�7�� �6 =G� �0/, a� tb@ ��G<eG� �� QG@ -.]� C�&�S� 72��.	 /2G6

722P ) 4mG_ QGH"	 /&HI %��<1398.(  
 /�, %��#�@� /H", 5x.DE, \@.	 %7' !N��� /	�I�_� d6�2, ?� ����bU� \���' ����7, 5x.DE, �x.&A, 7�22P .  %��� ���2P �� �G�2k&0  ���0

&0 dO�,!,����,� 72��!�+� 4/�GA&O ��0�G,? � /��G���^O ��0!�+� 4/��26��? T�EG@[	 � /@�2'!28� !6 g.6�, ��0    � !�*=*? � a�G�@ �7�26
!�+� � �=^* �G,?%��� 45� 72��, ��0d&O !R"* �� ��0KG&Y	 /��&20�� �8O 4��7��� i� ?� 7A6 � �GS 4Qo] %7' ����   ����7�, 5�<7���G<

bU� \���'/, ����U ��GE6 ����7'�6 .!3o'  d&O �.O., ��0�>ES %��� ����)!�E0 T�A�A�	 4iG���	 4/<�.*� 4�.0 � a� z�3I 4��  � ��0
KHG�%�GL � /�.�7�� ��0 (/, ��!6 5�.	  5�.2I»h�G'� �����2�� «�.&� /��A, .!3o' ���5�,?�@ \@.	 �0%7' �+�E, ��M ��0  !�6 � 7���  5�.�2I

�A� ?� /�&E]�G*/, ����7, 5�,?�@ 5� ��.", ��0%��� ��� � 7�.'!3o' s�� !6 �.Y", /��j� 5��� x.&A, �0     u���@� Q�6�] /��,?��@ �
!6 T�I�_� ��� �<� /�S � �.6 70�.M5�,?�@ �>�� �6 !R"* �� T�.$/, !�'��< n���'� !6 �0 l��_ 5�.6 /$�Y�M� QG*786 47'  d�&O ���0-

%��� ���� � %��#�@� 4�0n���'� !6�.6 70�.M �Z@ ��GE6 5� �7W, ����< ./<1�� ?� /3�Q3	��� /H$� ��0 ?�6 ���6 /S��_ 4�G'� ����2�� ��0
%��� `GP�	 � 5�.6�@� 5�,?�@ �0 ?�G� ��., �G2,� tb@ �?�@ %��G� ���6 /S��_ z{@ � �0 .   /�3�=G� \G�", �� �G'� ����2�� 4`G	�	 ��� !6

�6 /�$�� ��W�� !6 s�7]�n���'� !6 4/@��@� �� T�I�_� do2, `GP�	 � ����<�� "b@/ E6G�� �	x�6 ?� ���7���@���0 /, /�.2P �.O.,  7���&�
(Sundmaeker et al., 2010).  

!6d&O �6 ����bU� \���' ����7, T�GH&I 4/�2@ ��G�� �� C��, 5�.2I    %���< \�@.	 �Gp��	 ��"	 !+b2, ��., �� T�I�_� ����   ����G� ���0
)%�GL � �&S� C�0 4z��9��� 4/���� e	� 4zGH� (/, ?�L��.' .d&O T�I�_�/, %7' ����      /�.�7��� �����Y	 4/��7�G, T��I�_� Q,��' 7��.	

!6 %7' \oU !HG@� �G6��� �l�_ �>�� �� � �0��>*�6 ��� %7' `Y� ��0d&O �]., ��0%��� ����   �+��E, /�GA].�, /0�<� �.o86 ���6 !P �0
%7'47�� 7'�6 ./, Q,�P 5��"6 ����7, T�GH&I C._ �� �x.&A, T�I�_� ��� /�, a.E", 5��"6 ����7, T�I�_� !I.&W, h=O � �.' �.�' .

5�6�GM 4/>��M Q��@� 4!GH+� Q��@� 4s��, 5� �� !P 7��G>6 �R� �� �� /�GAU� C�S5�&�M�@ � �0!6 ���W	 ��0 72��, /$�M X�70� �.R2,:  
-  />��M 5.G@�,.	�w�9��� X�Y, e0�P � 

- eG� ���78>� � �G&A	 �� !&G6 ����7, w!���G< 

- w7��&E� ����7, � �G2,� �.o86 

- 5�6�GM ���78>� � �G&A	 � /2&��d_�+	 �p�, e��� 4�0w�GA&O � �0 

- 5�72&*�@ /�,�@ e��� �. 

#H�Z, -�.�� !6/ ?�@���7���@� 5�3,� � 72'�6 =8W, �0�.E2@ ?�� @��@�/ ���	 !6Gi �_�o	�/ %���8, ��� %�� ?� �0G� 7'�6 .�x.&A, ��6� �S��/  �
x� !6 �26�Q H&I/4 � s�&	�� ,? 5��� T�I�_�G!2�0� s��$�M ��=��/ %�86 ?� � �.6 70�.M u��@� ������6��0� LG�, �R��", ?�W,/�.'. 

?� %��#�@� ��0��3��� ?� /3� 4�G'� ����2�� !f��{3�%��� �?�@.E2@ ��0�_� ?� /AG@� mG_ �6 �0� � !o��O72f n�� � K8� ���6 �>�� T�I
�@���6 !6 `��@�2, /0��@� /AGo_ ���. !6 C��, 5�.2I4 !AO�� ?� 7A6 � C�@ �� Q�?�6 �� �G,? e��� KGRI2010 /6 `o@ !P5�&��M 57'

&P ���3&0 �6 �=P�, �	 ���< KG&Y	 Q�?�6 �=P�, �*�� 47' s��, ?� ����? ��7A	/��{ ��./6.s�. 
6 �� ��8' T�GH&I =P�, 5�.2I �"	

	[7��&� zG@ .!3o' � �0�.E2@ ?� %��#�@� �6 =P�, ���%��� �6 �&�E, e��� � T��R� 4�G'� ����2�� ��0�G6��� 72��, ��8' ��0 4/�G2,� ��0
� ��8' iG���	 4���6 5�=G, ...72P C�&I� �� .eG� K�EG@.0 � a� /2G6�� ��./6.s� .G�%��� ��� =d&O �� �0/, � %��P ���� -.]� 7��.	

!o]��,�GL y��.S  �	2 eG� �� %72�� ?��7��&� /2G6 .��76 !��@� ?� %��#�@� �6 `G	�	/, 5.�=�.H	 � .���� 4/I�&�O� ��0 �G2f -.]� ?� �� s��, 7��.	
�P dHb, /p��.S�. ��M��� a� eW2@ ���6 /��0�.E2@ ?� �Go&HP � !E���� ���G@ ?� ��G>�G� ���6 !/, %��#�@� aT���@� !E���� �� 4722P-

�!��M��� a� tb@ 4���.Y	 ��0�.E2@ ?� %��#�@� �6 /�/, ��G<.HO QG@ ?��6 ?� � %�.&� �.�G��, �� �072P.  
K�EG@ ��.G2	7

 %�� ��	���@� i� \@.	�G6��� ?� K�EG@ ��� �� !P %7' �?�7����, ���6 C��GW�� T��R� ��0!��M��� 5�.&� �.�G/, %��#�@� �0 -

�.' .�G6��� 4K�EG@ ��� ��!��M��� ��2P �� �0/, �� a� 5���O �I�@ � tb@ � %7' `Y� �072W2@ . ���3&0 �6 �Go&HP �.�P�� s=G��3, ���
�P�' s.GHoG*8

 /, %��#�@� �7G'�.M ��0�.E2@ ?� !P T��#	 ��� �6 �@� %7' ��W��722P4 !6��._ 0 �� !P �0�.E2@ ��� ��6 db] s�>2
/, !,��� �.M ��P !6 5�2k&0720� ) 4mG_ QGH"	 /&HI %��<1398.(  
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3-3-2- O3 �P�?�
�' <� ���>5��9 I��  

 C�@ �� �3��,�2018 �_� Q,�P � tG"$ ����7, ���6��P�' i&P �6 5��"6 !6 g.6�, T�I ��./6.s�. �6 �6 /2�o, �9.*.23	 i� ?�n �Gf
��P /��&��� !*.&", /6���� r��_ ��� ?� !P %7' ��� �6 /A@ �i&P ��0`G@� ����� !6 /��@��G0 5�76 %7�� T�.$ ��?� � `H+	 !�.<

��G<. �_� /6���� �G2k&0!6 ����2� ��� r��_ ?� %7�� T��EM ��0��.��M T�I  ��0��.��M T���EM 5��oO � ��G< s�W�� Q,�P T�.$
@�`G !2�=0 i&P C�@�� �6 %7��!6 /��0 !6 �0?��=,� T�.$ �G6 %1����G< T�.$ ��.P .5�,?�@ � �*�� 4K8, ��� r+"	 ���6 4/��@���7,� ��0

	 4/	��6�Z, ��0�.	����[�G,5�,?�@ 4/���L ��., 5�<722PQ&S ��0�6 %�GW�? .jI 5�,�� � �'�786 eZ6 5�2P��P 4/H+��n72�E0 /2Gf 
) 4mG_ QGH"	 /&HI %��<1398.(  
  �6�0 5��P C�o��i� /, 5��"6 ��M T�I.U., �6 /��0�_� 72��.	�_� �� � �bM -.G' ?� ����? T�I!2G,? �� /	�I �  C�@�� � ������

�,�P � 722P `EP i&P 72'�6 ?��86 .�0 � �@� %�.6 C�A� ��GE6 ��G�.	 e+� 5��@�720 QG@ 5��"6 ��i� 0 �.O� 4��M ����2I �6 /��
C�o�� �6 !P 72�'���_� ?� ���GE6 �8�� 5��P/, %��� �0��.��M !6 5��"6 !6 g.6�, T�I7'.  

  

4 - %(���5�#67 ���  

!6 72&'.0 ��0�8' !b@�� � �M�@��?/, �82	 !� 7���� !P />20�� � �7o*�P 4/I�&�O� ��0eG� �� 72��.	eG� � /2G6 5��"6 ?� ��G<�0 
�$�� !3H6 472'�6 !�'�� /+�., ��3H&I/6 ��0/H�76 /, K0��� ��.'� � u�ES \���' �� 5��"6 5���7, ���6722P . 72&'.0 �8' 5�7���8'

� �?.,� �8O /o@�2, �GH6�] ?�"%. �  T�,�7]� � �����?�G� ��., �� \���' /���"6 ����.M�6 72�E0 � �6 !O.	 !6 ��'�� ��3�6� Q&I T�7] � 
����.� /,72��.	 �� `*�] 5�,?�@��0 s��, ��8�9 !62I5�. /3� ?� ��0�?�6 72&��.	 ����7, 5��"6 !6 ��#�� e+� 7�?���{6 .�� d]�� tb@ /0�<� 
�x�6 5�7���8' � �.O� ��?�M�@��0 /@�G@ /����7, � �P���, 4�8�� !6 ����7, 5��"6 i&P /,72P �	 /�@�� n�� ?� �GAU� �8'  �

5�7���8' �� \���' 5��"6 !�'�� 72'�6 �6 � ��2o, 5� KG&Y	��G< 72��&� .��Y�]� �8' 72&'.0 /��W��?�!P eZ6 Q6�] /8O.	 ?� 5� u�@��6 
/2������P 4����.� Q3' !���< �9.*.23	 � �.", 4�@� X�bA�� /�x�6 ���� �� � 5��"6�0 s��+, �@� ��&P � ��f� /'�����  /, �.')���6 

C��, /,5�.	 /�Z6 ?� /�������0 ��2@� 4/*�, 4/	�I�_� �7, �n� 5�7���8' %�GL � �� `*�] /��j� 4��6� ��0?�� 4C��GW�� ��2@� C��GW��  �
�� %�GL ��E6 a� ���78>� ��P �	 �� 5��"6/��0 �GR� e	�QG@ 4�?.@ �2O 4/,��.@ � ... ?� �G6 7����.(  
K�EG@��0 Q&S -.2�,Q+�� !6 � ��G<��P �9.*.23	 ��0 ?�� �� ��� K�EG@�0 5�3,� ����]�6 �@�/@���0 ����b:� !6 r_�2, `G@�%7�� �� 
45��"6 �� ��2P e��� 24 !�I�@ ��3H&I K�EG@�0 !6 �.R2, d�� �]�.� �0��7E�� � �� K0��� /,72P .�8' 5�&�M�@ ���0 72&'.0 5� ?� 

s�3"�@� s?x 7�����.M�6 � !6 K�EG@��0 ��7�0 e2P�� d��@ )db] !3o' ��P�.M � ��6 4?�< %�GL � �8O e0�P y��.S !�.��p �� � 
��=>��O5��P �� !3o' !3o'��0 ��M \���' /���"6 (=8W, �@� .�G2k&0 �.O� T�=G8W	 45�7, 5�7���8' ��0��G� � �?.,�%7��  �

�YZ�, T�GH&I /��@���7,� 4T�W� � ��7,� �� d��E	 %��P !6 � ��"* /&P /#GP � 5� �� C�+��� /,70�. /<�.*��0 �� ��0�8' '.072& !6 
KHI �7, � ����2� ?�� �G�� !6 Q]�7S %7G@� %�>�E�? ��0Q>2O 4QGE, 4�0a� 4�0��0 ��?/2G,? ���@ � d6�2, /AGo_ ��., �:�#S 70�.M ���] 

���< C�&�S� � ?��6 5��"6/��0 72��, e	� 4QG@ 4/*�E3�M�?.@ Q>2O�0 �... !6 Q]�7S /,7@�.  
/HI 72&'.0 ��0�8' !32�� KL� �$��5��"6 ����7, ���6 /o@�2, ��0/, K0��� /*�&�S� ��0 =G� �� /	�7�78	 �.M C� �� �@� �3&, 4722P
722P %?.S ��� !O.�, .!6 /, �R��2O 72��, /��E�� h��2, �6 T�7�78	 ��o*�L 7@�a��M �� /�E����	 y��.S 4/, ���P5�o��< 7��.	 ��0�8' �G<

a��M 5� do	 !6 � 72&'.0�P�@� ?� �� �8�� �� ��`G@�� s�78�� 45�7���8' � �8' /	�GS T�I�_� ������? 57���M�@ �8' C��GW�� ��0
)5� e+� !6 !O.	/, �� �8' ��3H&I QP 72&'.0 �8' �� �0!6�� C��M� �6 72��.	 722P ��(`G@� 45�&�M�@ �����72H6 ��0 T�&O�8	 �� !o	�,

&0 4/�E����	 � /3'., 4/��.0�?�., �G2k5�,?�@ T�,�7]� ���A	 �� � ���Ps��, ��0 /@�2'��P C.$� � 5��"6 ����7, !I.&W, �6 ��8�
K�EG@ 5����� ��P ?� C�&�S� � 5� !6 g.6�,Q&S 72&'.0 ��05��"6 �� !f !P �@� /	�7�78	 �>�� ?� Q+�� h��2, !f � /��E�� h��2, �6 /��0

/, /��E���GL2&'.0 ��0�8' 72��.	5� �� 5��"6 ����7, ��P�?�@ 772�36 e*�f !6 ���0 .��� ?� !,���6 �� �� ��� ���6 5��"6 ����7, �=��
�p� T�7] !P /	�RS�, ����< �R� �� �0�8'!6 ����U 47��@�6 Q]�7S !6 �� T�7�78	 ��� ����< /, �R�7@�.  
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5 - %:�(� �	�! 

7,���� �0�8' �� 5��"6� ��2� ?� %��#�@� �6 72&'.0�� �0/� n�6 72��, fG4� I.2Y, �.0/ � ������2 '�G4� ��30��� C."	 � d,�O ����� 
��6� e*�f �6 !H6�+, �0� �GkG%7 L �GQ6�]� �Ge 6G2/ , !N���/ 70� .��� ���2�� �0 � �6���W >20�&0/ ��� �.o86 ���072� &Y	GK <G�� ��' ��� \

���"6/4 ��:G� ��6 �� �0�8'� �G>�G��4  � !H6�+,?�6�6�/ 5��"6 ?� !6 �0 >&�f �._G�� �=���e ,/ 720�. n�6 fG� � �6�<1/ �0� 
!6�Y"2, R� �.M ���G� ��#'G4� 2,�G� L �G=P�&�,� �+� 45�.6/ HPG7� 7, ������ %��� �0� SG	�/ ���# ,/ 72P .� 45��"6 5�,? ���� ���2�� 

,/ 7��.	 ��#' � �"$G� %��� &j	 �� �0G� � ?� d��, � %��P��3�@� �� �.' T�I�_� ?� %��#�@�h.@ .!6 7, �� 4C��, 5�.2I���� W�?G%� � ,[	G� 
���U d6�2,� 8W	 � a� 4��L 72��,GT�= 3'=�/4 n�6 fG� ,/ 7��.	 ?.	 7����d � Q6�] ��G>G�� 72P !�x��I � .2k&0G4� ��� ���2�� ,/ 7��.	 

 �#S ���>f��{3/ , T�I�_�G5� 5�,?�@ �0� <�� mH�Z,G� R� 45��"6 ��G� �0��8� 4�*��� ��7,�� 5�,?�@ � �0� ,s�� 4��8� �+�/ SG	�/ 
7'�6 !�'�� .�.0 I.2Y,/ �_ ?��r H"	GQ %��� �0� �@�2' � 5�P/� �0.>*�� �GkG4%7 ��=6�� ��6 �p�,� �Ge 6G2/ 5��"6 !N��� � �0 � 

%�� QS �0� 86G!2 , a.E",/ �.' .�.>*��K� �0� �<��G�� '�,G2/ ,/ 72��.	 %��� �?���� �6 �0� ^	 !6 g.6�,GGT�� H]�G&/4  4!*=*?�� �S/ 
6G��&� �0� !&0 <G4� 0�0��7�� *��G! � �Ge 6G2/ �0� ]�Gr 720� !N��� .S ��G� I.2Y, �.0 45��"6 -.]�/ ,/ 7��.	 ��86�� E,G�0�� 

��@���7,�/4 YZ	G� �S � d6�2,/ ��� �0� HZ	G! ���bU�� � ��G��82� 70� .��� H6�]G� �0 �=�� ~I�6 �82	 !��e  5��"6 !6 e2P�� �I�@
,/ 4�.' &Y	 �]� !3H6GK <G�� � ��G= >&�f �._ !6G�� , �.o86/ 7�Z6 .������2 '�G�4h !3o' C�Y	� �6 �� %�>�@� 4�0�>ES ?�  � �0
?��M�@� 4�0 !R"* T��R� 5�3,� �� d&O � ���� ]� T�I�_�Gr ", ?�G\ �8'� , K0��� ��/ P72 .��� ���2�� 7, !6�5�� �8'� , i&P/ 72P 

AU� �	G� Q� %��O 4�0 5�&�M�@ 4�0  4�0�� �S/ .>*�� �O�5� @GQ !6 �� �6 T�.$���� 722P %70��, .� �6 %��I�4� �0�>ES�   h�G'� ����2��
,/ 72��.	 %��� �0� SG	�/ %��6�� � PG#G�  4�,� 4�.0�� ��' �� �� a� tb@�\ ���"6/ P C�@��>20�&0 !6 � %��/ , ��86G5� �0��8�� q� \6� 

22P i&P7 .�� � ��2P�� H6�]G� 4�0 K0 �=��/� ,G5� ��� ���2�� �0 ,/ 7��.	 �i @GK�E 7,����  � 72&'.0 5��"6�!f��{3 ����W 72P .��6�  4C��,
%��� �0� d&O �����6 ���� %7' �0�>ES \@.	� ����2�� !6 QY�, ,/ 72��.	 n�6 ��E6 �� fG� MqG%� *�S�� 47�.' �?���� �/  �.0 !P

I.2Y,/ � ?��� %��� �6 �0�� H"	GQ ��'�\ $.	 !N��� �G! �0� H&I/ , %��#�@�/ 72P .2fG� �����3� 7, �82	 !����� , �	7,���P �� 5��"6/ 4�?�@ 
� 5�3,� !3H6G>�G�� E6 ?�G��� 5��"6 ?� � �� �0G= , K0���/ 72P .�� �8��4� � s�L���� 2����� �0� �G!���� 7, ������ �0�8' 5��"6� 

a�	 �.o86 !6 472&'.0 ���� �8'� &j	 �G� 2,�G� , i&P 5�7���8' %��� �/ 72P .��� P�	G` ��6 �82	 !�� 5��"6 !6 e2P�� �0� HA�/4  !3H6
��6� �Ge 6G2/ %��,� � ?�@� 5��"6 �6��6 �� �0� 	�/ �G= ���U� �@� .�26��6�4� !A@.	 � ?��M�@� �0� �+	�� 4!�����2�� � �?.,�G��� ��E��/ 

��.] dU� �G� @ �G�@� �0� 	�,�7]� !H&O ?� 4`@�2,/ ��6 !P 72�E0� %�86 ����6� ��P�7S� � ?��� ���2�� �0 7, ������ �0�8' 5��"6� 
�6 72&'.0�7 .*�� ���� < ���]G7��.  

                                                 

�7 ���  
1
- NTBFs 

2  - Artificial intelligence (AI) 

K�EG@ !6 /I.2Y, �.0 /, !�#< /��0 /, !P �.' e2P�� 72��.	 !Go' 4%7GkG� \���' n�� !H&O ?� /��E�� 72&'.0 ��0����� !6��, /��0  � ��3#	 ��072���� �?�@
%.G' 72'�6 !�'�� �� Q��E, QS ���6 Cx7�@� � e��� `EP /����.	 � ��G<��� 4�8�� !6 r�., �@�� � /��E�� /*x7�@� ��0 

3
- Internet of Things (IoT) 

!6 /&�EG@ K0 !����� T�=G8W	 ?� !�@.G� �G'�, 4�� ���� �� T���.GS 4h�G'� 4C��GW�� � /3G��3, ��0!@�2' �6 !P �@� �� !6�Y"2, ��0 ��� !���� ��.0  C�+��� �GH6�] ?� � 7��
%��� 5�E�� Q,�A	 !6 ?�G� 5�76 !3o' i� ��� �0-�6-5�E�� �� 5�E�� -�6 -72�E0 ����.M�6 !�����  

4  - Blockchain 

%��� \oU � �op ���6 �@� /&�EG@ �0 .%��� ��� /, �0 e2P��	 !�.&� ���6 72��.	 /3��6 ��0 s�G� 4�0���] 4�G3*�, ��2@� �� 72'�6 T�I�_� �>�� �� /YZ' ��0 . /<1��
%��� ��� %�GMq ��P !P �@� ��� /P.H6 %�GW�? `S�$ � ��7, i� �.O� 5�76 �0 5�3,� �=P�, ��G�M� /&� � �@� ���� %��� �=P�, !b+� i� `��Z	 �6 5�.	 %�GMq ��0  %7'

��P �.6�� �� m��"	 �� .  
5
- AIDR 

6
- IBM 

7
- TENEVIA 

8
- Libelium 

9
- NGO 



 

 

%�
��

 &
�

-
 �

�(
)

��
*

14
03

- 
.#

� 
/�

��


 �.
#

� 
0

��
 - 

12
�

 �
�	

�

�	

��
 

٨٨ 

                                                                                                                                                             

  

;����  

- 4%��?�.� �7&S� ��o��/p�,.GP 47GS� 4 )1391.( 72&'.0 ���&A,. 5��8	 /��86 7G8' %�>���� 47'�� /@�2'��P !,�� 5����. 

- /o�W, 45�GAG��4 `2�? 4��8b, T���E*�)1391 .(-�&�O� 5��"6 iE�� ����7, ��3��� !A*�b, ���6 /*7, /S��_�.�", . !,�2HY� ��
5��"6 ����7, /�0�1� /&HI 41 )1( 45 -12. 

-  �0�_ 4/��b6�� C72'��)1388 .(�G2,� � KR� ��3��� �6 5��"6 ����7, d,�O �.>*� ���7	 ./&HI !,�2HY�- /,�R��� e��� /�0�1� 410 
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Abstract 

The rapid growth of the urban population in the current era necessitates efficient planning and 

management of cities in the face of natural and human crises. In the past, disaster management was 

focused as an action in response to natural disasters, while today, in moving towards smartness, the 

city's ability to effectively respond to natural disasters is highly dependent on the use of information and 

communication technology infrastructure. In this article, an attempt is made to examine the concepts 

and principles of the smart city and its effective aspects in crisis management. The results of the 

research showed that there are many examples of the use of smart city tools in crisis management, 

including artificial intelligence, Internet of Things, and blockchain. In this article, how each one works in 

different stages of crisis management: It came from the crisis, during the crisis and after the crisis. At the 

end, the application of Internet of Things and Blockchain in crisis management has been investigated. 
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