
 

New Economy and Trade, Institute for Humanities and Cultural Studies (IHCS) 

Quarterly Journal, Vol.17, No. 2, Summer 2022, 1-36 
Doi: 10.30465/jnet.2022.41913.1914 

Fallacies of Conventional Import Type  

Input-Output Table in Iran and Way out in Measuring  

Value-added in Exports and Imports 

Ali Asghar Banouei
*
, Ali Arabmazar Yazdi

**
 

Afsaneh Sherkat
***

, Azin Kiani Rad
****

, Negin Sadeghi
*****

 

Abstract 
The emergence of the new trade theories, known as “Trade-in-Steps” versus 

traditional theories “Trade-in-Goods” provided major changes in the sectoral 

accounting system from prevailing competitive import type in the 20
th

 century to 

non-competitive type table in the 21 century. The former can be used to quantify the 

traditional theories whereas the latter can provide the new data requirements. After 

that, different countries have attempted to estimate non-competitive import type 

tables. But in Iran, two official institutions have been estimating competitive import 

type tables since the 1970s, which have aspects of these fallacies. The purpose of 

this article is to answer three following questions: One- Can the application of 

import proportionality assumption separate imports from the conventional 

symmetric table and hence set consistency between them? Second-How much is the 

 

*  Professor of Economics, Department of Development and Planning, Allameh Tabataba’i University, 

banouei7@yahoo.com 

** Assistant Professor of Economic, Department of Development and Planning, Allameh Tabataba’i 

University(Corresponding Author), a.arabmazar@gmail.com 

*** PhD of Economics, Allameh Tabataba’i University, afi.sherkat@yahoo.com 

**** Mastert of Economic, Department of Planning and Development, Allameh Tabataba’i University, 

azinkianirad@yahoo.com 

***** Master Student of Economic, Department of Planning and Development, Allameh Tabataba’i 

University, sadeghii.negin@gmail.com 

 Copyright © 2018, This is an Open Access article. This work is licensed under the 

Creative Commons Attribution 4.0 International License. To view a copy of this license, visit 

http://creativecommons.org/licenses/by/4.0/ or send a letter to Creative Commons, PO Box 1866, 

Mountain View, CA 94042, USA. 



2   ���� ��	
� � 	�����  �	�17 ��	�� �2 �	���	� �1401  

statistical errors between the suggested table and the official table? Third- Which 

one of the two statistical bases (competitive and non-competitive imports type 

tables) has more flexibilities in quantifying the new trade theories? Using the latest 

survey-based input-output table of 2016, the results reveal that first, there is non-

consistency between official estimated tables whereas the proposed tables 

guarantees such consistency.  Second, the statistical errors at the macro level are 

between positive and negative 1.7 percent whereas at the sectoral level are between 

positive 72.5 to negative 21.9 percent. Third, the share of domestic value-added in 

growth exports is 93 percent whereas the share of vertical specialization (which is 

equivalence to the foreign value-added) is 7 percent which suggests that the Iranian 

economy is at the beginning of the production process chain. 

Keywords: Competitive import table, Non-competitive import table, Import 

proportionality assumption, Domestic value-added in gross exports, value-added in 

imports.  

JEL Classification: D57, F10. 
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���? f�� '� +� H� �)�   ����� ���1� �� (!�T�� ' M��N" ) ��� < ���       ���%�� ���%� ��%�
��   �";�� Q8$� �",� �����    g�%� 8.-� �� 8$� 3< +� !��/ ����  ���      ' ���L+�%$ �%��L

    M��%N"  3��%�"  (')%* ' M��N"  M�_  (')* � �����' M�_  (')* �� !O#����
3< (�/ .���)� ��*'        !%  ���%h� �� ���L+�%$ �%�� �%���  ���	#,�? (')* ��    0'� .)%#� - 

 87i  �� 3S� jZ$ �� ��� < ����ZT7/1  !%P#  ' )l��7/1     �%�� �%# �� .8%$� )%l��
�* ��#  +� ���ZTG- ��Z$ m    87i  �� ��5/72   !%P#  �%� )l��9/21   3�%,� �� )%l��

!    0�$ .)#�� - ����� ����� ��� �N��Z  ��� ���	#,�? (')* �� ����� ���� ���   �%����
!  3�,� 3< o��"� ' ���� 8���2    3���� ��_"2� �� )#��93/0Y+�� )l��     �����%l �� W�'U;�

!  ���l �� ��T p��T��   #�3< (�/ =)       p%_-� ��        �����' (��%N  �%� 3< ���%�^ !%���L
Y+��    � ��� 8$� W�'U;�07/0 !  3�,� ' 8$� )l��       �%/��  �� +�%#� 3��%�� ��_"2� )��

.���� ���2 )���� )#���; ��+�4<    

 ��$&'
(��  :���        J%$�#� K�%; Y'� =!"�%2���4 �����' (')%* =!"�%2� �����' (')%*
Y+�� =�����'   Y+�� �����' =p��T�� �����l =!�T�� W�'U;�   W�'U;�  

 	�"� *+,-JEL:  D57, F10  
  

1 .*��+�  

��� ��	
��  ��� ����  �������   ��� � �����»  �%������� �� ���%��« )Trade-in-Tasks( 
 '�� »�/��  �� �����« )Trade-in-Steps( ���!  ��%	* +�!     3�%2 �%T�'� �� 3)%�� :"%.  '
�'��� 3�2 �8.  '�:� ��� ���  ���� ��� "#$!   % ���%����    �%����»  �%�&�� �� ���%��« 
)Trade-in-Goods( �� ��",� �&�1�  ���� < 0���� ��)�./� ,-! q�+ � �� 3�	*   �%

��]� ��)�./ 0��� ��� ,-!    ('� �%.� ��%*�   �%O�� %��! ���� 8%. �� �%�+��  ��% <� 
�����   ���   ' �%������� �� ���%�� %�� �        )%#��  A%�"-  (��%�� �% �%� �%/��  �� ���%�

»O"..L! <�;�)# ����)« )Fragmentation of production process = (» �%��   �%��   +�%$� <�;� )%# 
����)« )Slicing of production process ' (»�'��r$ 3�« )Outsourcing(   !%  ��%	
   ' 8%;��

  G�#$�3�U 1  8���, �s �'��! 1  '�s ��'�! ��+ %�W�  �%�� ��� %�)   .)%���� �� @%� �� 
��� 3'� � +� 8;��� ��a. = ��)�./ 0���� ,-! W��� (')* ��� � -   ��%	* W)��"%$! 

 ����O�� �? 0'� �.���  ��� �� <� 8$�= ��	* ��_"2� �l�^ ���'! )�.   �%*�� 3���%� � %�� 
3< t/�7  �? �� 8$���  ��� �� <� u�./ 0��� )#��  ('� �.� ���  %� =!  / 0�%�� ��)�%.� 
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,-! M��N" = ' � '�Wv= ���� <�  �������  �����! ��*�    �%,�� ��N; W)��"%$ �� %�8    �%�
���# ' )������=  W)��"$8�^ � �/"A^�h  u�.= ��!  N  )���� %���  7%$�# !  ��%�   G�#%$

  U  �% w�%7��� �� ��_"2� ������ %�8  7%.�=! U  %�8  "�%2�!  ' �% ' %�Wv   :%� G�#%$   3�% +
8���N; 2� ��� �� ���_"��+�W�  ��� ����)�  %1 �s  %�'��!  %1  '�s � %�'�! ��N; %�8  �%�� 
��_"2�.)�� � ��� �/ ��� ��a. +� W��P"$� = N ��� Y+��  �W�'U;  ��l����  !  )##�1  .  

+� W��P"$� N ��� Y+��  ? ' W�'U;��)��   �����%l � 3< '  Y+�� ��%� �% �����'    W�'U%;�
 %�T��!  �����%l ��  ) p��%T��Domestic value-added in exports( Y+�� �����' '    W�'U%;�
*��T) !Foreign value-added=(  =�)"� ��   7%.� 8T�#%� 0U�"%. !     3��%� ��%�#  W�%1� +�

3< � :��/ K'�; ' �����' W��� (')* �� - W)��"$ 8$�q  ��a%.  ��   �%�  �%�  s%�;  s%$��
')���  ('�)* 3�L)##�= #x�� �����  ��$ +�3����� '�)*� �� (�3�� ��U   ���%2 8�P4 ��� 

8$� �";�L.    

  �%#7  �� y�%; ��)��,  �L� (�/� +�� %��!   ��)�%./ 0�%���  %,-!   ��%,�  �%�#  +�
')���  #x�� ' 3�L)##���  + �� 3< 8.�����#  ��� ��_"2�=� z���=� �?���  T�#%� 0�"!  '

�� ���2 ������:� =  �$�� ��a. ! ���T�: $��) $�� ��! �'+��� < �*�� 3���� 3  �%��� 
 �E�/�� �,���  !   ��"%.-� .)��  ��a%.     �Z%$�' �����' M�%_  ��"%.  (')%* =   �� ��
Y��UL   (�$ ��� < (')* 3�7�",? ���1380 (')* =1390     U%��  (3�7�"%,? Y��U%L )2�;)

 (�$ ��� < (')* ' 3���� �� <1395  8%$� �U��  H��2 .   �%�� |�%1� �%=�  � 87%.� %�� 
 ('�)* � ('�)* M�_  �
�#" (8���N; �� (�_1 )  � p-%, � 8%.. � �� %��    �% ���% 
Y��UL � �*�� ���  �%�#����  ')%���     M�%_  ' �%E�^ ('�)%* ) ��"%$�'���Eurostat( 

)2008)1"  ��  3� +�$ ' ( )United Nations( )2018 ( �%#N  � �����' ��".  (')*�  3<
� M�_  (')* �� 8$��".!  %�T��!   ���%# ' )%���� ��� %�J  3<    H%� =�O�)%�� �% '�

  8$� � �� M��N"  M�_  (')*! )��. 3< (�/  �P�}  !$�� � ��    W�%1� ' �����' ���
!  W)��,  3���� !�$� (')* W�+�� �� 3< 3��� ���#         +� W��%�� ���%  ('�)%* �%� ���%L

W)^�2 ��#V  !�� �'��? ��  .)##�  ��a. ������' (')* +� ���  �� 8$� 3< 0'=  s%�;  �����'
�Z$�' �8$� � &� � '�� ;�_  �����' 0��N ��! � �$ '��  ��    � �%	�< m%�* �%$ �� !"%.� 

)�� 3�,� �� �����' ��= 8$� W),� �7$�1 . !��$��� =0�$ ��a.     �� ('�)%* f�� ��� ���
����� ���1�    ��% ���%�� )�)* ���     Y+�� �����' ' �����%l G�#%$ �� �%����    W�'U%;�
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 !$�� .8$�    �'�%��' ���%  �%�+ ���1  G$�? �$ (�/ y�; ��a.  �$ A�"-  ����'+
!  ���2  :���L    

('� G$�? - <�� � �  L������ Y'� ���     J%$�#� K�%; Y'� )%#��  M��N"  ' ('�)" 
�����')Import proportionality assumption method(  �%%� Y'���%%,� ���'�� )Import 

similarity method(  !  �' 3���  (')%* +� �� ����  3��%�"  �P� M��%N"  %�H  )% '��  ��� %�J 
��L+�$� O#���� '! �� ���� ���2� '� 3<Q 0'� G$�? -   �%"� ' 0�%2���o   �����' (')%*

 �V W)� �7$�1  �����' (')* � �����' J$�#� K�; Y'� +� R�-".   3�U%�   MS"%T�
����)Q 0�$ G$�? - M�ZN��  X?���  0�)� %�H  �? f�%� '� +� %��   %���  ��% <�    �%� ' M��%N" )

 (!�T���1� ���� �����  ��� )*�)  �������   �������", 8$�  Q 

�"$�� ���  �$  ' ��a%.   =G%$�? �%$        p-%,  G%- o#%? �� �%E�/ �%���  J%��Z 
�)�� +�$!  !  ���L. 8.-� G-=  ��� �8    ('�)%* �� 3< 3��%� ���#  W�1� ' �����'

��3�� ? ('�)* � W�������	#, ��� ��N��Z   % !  �+���%?.  �%7 �!  �%���   W��'< 0'� G%- ��
 !  ���.  0�$ G- �� G�'v? Y'�!  j��,� .���L �?��  ��� �� < ���	#%,�? (')* =�  '

�"��o �,� �� 0��	V G- ��^�E�  ��l�/��  !     � �%T< G%- �� ' )%#�� %�U=   �%lST
J��Z  ="����  L��� ? )#V '���	#, G�'v? ���  !�< ���   �\���! .���  

  

1.1 &	�H� ,	 �� "	( A�FB � ���GH � �E �#C ��L!( ,�M� � ��������# 

 �Z��	� f'���� �?��  ��� � <=0'� �.� �� �#� !��$�� �8  3< 3��%� ���#  W�1� ' �����' 
W��� (')* �� -  .8$� W)��"$  (')%*)1=(  ��"%,    �%12   �%$� (')%*!  ' %�H   (')%*

?���	#,� 8$� ��� �*' ���U  }��P  ��� ? (')*���	#,�  )%* � ��� �%$� ('!   �� ��%*� 
��3�� ' 3��� ���#  W�1� � w�7��� �������   ����<!  )#�3.  

��/S   !   �� ���? (')*���	#,�.���  �� �N��Z  ��� �    �%$� ('�)%* �%!   ��%*� 
��,�= �2�)/ ��	V U �8 ����: ��  ���< 8.-��8 �����'= '�;K "#  3< �% J.=   W�%1�

# �����' 3��� ���= Y'� ��� �P� M��N" �H= 3< � :��/ K'�;     �� �����' f�%� ' �%�
')��� �<! �$� ('�)*!  M�P%� ����	� s$��    %  �%�!  .��%�   �% �%��< 0'�MST   ('�)%*
�$�! �� ��*�  =3���� ? (')*� ��	#%,� ��2 %�8  ��L+�%$�  O#��%�� '!    W��� (')%* �%

��	* W)��"$! 8��� )���T ��. 0�$=  a%.  �L���%$ ��!   ��%*�   3�%�  ')%���   ' 3�L)%##�
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��L+�$ ~�_T �� (')* 3������ O#���� '! ��   �� M��%N"  (')* � �����' (')*
��� )���T mP��  .���� !�T�� (')* � !O#���� ' ���L+�$ �S �� 0��	V '    

U��  H��� ��U �T< ���� �� < (')*�  (�$1395 ��� ".-���   ('�)%* )#���� ' ��
1380  '1390 �� < U�� = �H  �����' ��".  (')*)��� �>  �Z%$�' �����' �&��7  �(� 

��N; �� (�_1 �8  ��N� �89×130  �7$�1  ��!  )#�. �� � �*�� ����    3�%	* �� ��%*� 
#x�� '�� Y��UL  ��� �� �����! ��#���� ')���      3< m%7� �% ' M�%_  ' �%E�^ ('�)*

 3���"  ('�)* M��N" �  )#��'����"$�  (�$2008    (�%$ )%1"  ��  3� +�$ '2018= � %�� 
 �2�)/ ('�)* f����	V �$���!� $�$�! +�� )���� ��:    

('� - ��L+�$� O#���� '! ���  � ('�)* f��('�)*   � p-%,  M�%_ � 8%.. '�0 - 
Y��UL  ��� �� p-,  ('�)*!  �� �V � ' ��V �� )##���   �%�7] f�%� �$ +�   )%#�  �����'

)$�'�Z =�� ;�_ !  �%	� '(!�   �����' (')%* s%�;  �Z%$�'  ��   �7%$�1  !%   .��%�  0�%$ - 
� 8.����� �1� �� ('�)* f���� �����  ��� )*�)  ����� %��      X%? 3�%� � �S%�^ �%������ 

��8.. 0��	V - Y��UL  �� �� p-, ! #�#)  ���V  ' Y'� %�� Y'�   �%�!�  �%#7 � �P� %�H 
�Z$�' �����' ��  �%";�L ���2  )%��.  �%� 3'�% �    +� 8%;�� %��  ��a%. = � �� %��    (')%* �%��� 

?���	#,) W���� (')* �� �1!  ���2 ���1� ' �7$�1  ��#7  (  .���L  
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��� ��	
��  ��� )*�)  �������   ' ����� � �*��   �%�&�� �&��%7  G%���  �Z%$�'  ��  ��
 Y+�� �����' ' �����%%l G�#%%$  � ' W�'U%%;�   ' !7%%.� 8%%�U  !%%�� �%%��1� ��%%#x�

8�2�   =����,� ���X? +��#   +�$')��� �?��  ��� �� <� ��L 0'� �.� %�) 8%$� W   ' '�����%?)
 ) &���%���<Patunru and Athukorala) (2021  .) 3���%��� ' 0'�% q(Brumm et.al) (2019 q(

 .) 3���%%��� ' �%��'Wang et.al) (2013) !%%� ' ���'�%%�  q(Miroudot and Ye) (2021 q(
) !��	* H��World Bank) (2020) '+ ' ���z q(Zhong and Zu) (2021((.  

 �Z��')� f'���� ��� �? f����  ���  ��% <=�  ��  8T�#%� %�8    ��%�#  W�%1� ' �����'
)* �� 3< 3�����  ('! 8$� ��,� ��.4  ��)�%./ 0��� ��#  +��  %,-=! �����'   '� �%

W��� (')* �� ���l - #  W)��"$  ���!  ���L =3< f�� ���'� : ���l ��H  ��"%$ ����! 
P#  8 S^ �! /�� ���� �E���� �	� .8$� !����       ' M��%N"  ('�)%* �% ('�)%* f�%� %�� 
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 ('�)* f�� +�"�2� �����'! M'�N   �� ' )���, ��)�./ 0��� ��� � 3S��U#  )%����.   f�%�
���O 3<= W��� ('�)* - �T�� W)��"$! �P� ��H ��'��� 8$�. � ����  ('�)%* f��=  �����'

�Z$ ���� ���l ��  '��  ���l ��H ��� �> �Z$�' �����'  ��  !%  ���#   q��%�   �%
��]�  �� GDP U� ' ) <�� Y'���# #x�� '�� W)��"$=      )#"%.� +��%� �� (')%* '� �%� ��

) ��� ' ��� )Miller and Blair) (2022) &������< ' '�����? q(2021.((  

^��:4� y�; ���"�� W�*'=  8.��� ��#  +��$ $�$� �'�P�! �� ��� ��*' '� 3< .)%� 
8.-� 3<  �� �'� ��!   K�;!  z���#�� ���� ����)  %�T��!   z�%��#�� �%�  �%$��   ����%,�

�3�.� 8$�q � ���< (�/�� ��_�� $�� '� s!   M�]�! ���L. 0'�=  %�'� 8.���!   s%�;
��+ G�#$ ���W� ��� ����) � '�$�#!� 1  �������s �'��!   %  ���%2 W��P"$� ��� !  L %���q 

��< (�/�  '�!  � W'S^W����+ �7$�1   ��� ����) 1 �s �'��=! ��+�W� ��� ��� %�)  %1 �s 
��'�!  %  ���2 �*�� ���  �����' ' �����l � w�7��� �� ��!  )%�� 0�%$ . -    s%�; !%�'� ��

�' �����' +� ��". ) 8���N; �� �����' ��)� �Z$  ��� �$ �����' =��    (!��%	� �����' ' ��
!  ���#  ��  3< (�/ .)#�       8%���N; �����' M�%_  ��)%�  s%�; �%� ! '� ��     ��%���	� ' �%�

!  ��� �� �� �N �* !�T��   �%E�^) �)7  ��#x�� ��� =���L      (W)##��%E���) )%_�  ' (W)%##�
!  ����< U�� �����' ���5  ) !%��	; ' !\���)1400  q(  ) !\���% ' ��*�%	2021  ' �%��  q(

) ���2022) ��7#�'�� q(Kronenberg) (2012.((  
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 ��GH1 - AO&P(  ��#�� ���� ,G�	�� ,� ���GH � �E �#C ��L!( ,�M� � ����� ?	"  

  

 I�	%�( ��GH QFRO�
A�   S��

 AT�	M(
 QFRO�
�����  

 A�#L� ��	T( A� AH��
A� ��GH � �����  

�� �#C ��L!( ,�M�?#'� ��#� Q� 	� � ����� ��#� Q� ���; A� ���  A2TU   ?G!�
 A� �����
 �����

A'���   �?�
A�	(#�   � ?�

��	V�  

 A� AH��
 W�#$

 � �����
��GH  

 ?�	X=	�
 �����
 ���GH 	�

�*Y�  
 ��GH
�*Y�  

 ��GH
�����  

 �����
���	��  

 �����
���	��#FZ  

 �O!( B([+ 	� ����� ��#�
� AF\	� � � ��	V� ?	]	2

 �*Y� A]#+ ^�\#� =�#�
�*Y� ?	]	2� �  

 � BT_( B([+ 	� ?#'� ��#�
 � 0C A]#+ ^�\#� =�#�

0C ?	]	2�  

 B([+ 	� ?#'� ��#�
 A]#+ =�#� � BT_(
 ?	]	2� � �*Y�

�*Y�  

 (�$ (')*
1352  �� < U�� 

3����  
��T  ��T  ��T  ��T  ��T  ��  3�� �  ��X?  ��T  ��T  !"�2� ��   -  

 (�$ (')*
1353  H��

3���� �U��   
��T  ��T  ��T  ��T  ��T  ��  3�� �  ��X?  ��T  ��T  ��T   -  

 (�$ (')*
1365  �� < U�� 

3����  
��T  ��T  ��T  ��T  ��T  ��  3�� �  ��X?  ��T  ��T  ��T   -  

 (�$ (')*
1367  H��

3���� �U��   
��T  ��T  ��T  ��T  ��T  ��  3�� �  ��X?  ��T  ��T  ��T   -  

(�$ (')* 
1370  �� < U�� 

3����  
��T  ��T  ��T  ��T  ��T  ��  3�� �  ��X?  ��T  ��T  ��T   -  

 (�$ (')*
1378  H��

3���� �U��   
��T  ��T  ��T  ��T  ��T  ��  3�� �  ��X?  ��T  ��T  ��T   -  

 (�$ (')*
1380  �� < U�� 

3����  
��T  

 (')*
 �����'

�Z$�'   ��
��".   

 &��"/�
 0��� ��� <
!$�#���� �  

��T  ��T  ��  3�� �  ��X?  ��T  ��T  ��T  ���)�  

 (�$ (')*��T  ��T  ��T  ��T  ��T  ��  3�� �  ��X?  ��T  ��T  ��T   -  
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1383  H��
3���� �U��   

 (�$ (')*
1389  H��

3���� �U��   
��T  ��T  ��T  ��T  ��T  ��  3�� �  ��X?  ��T  ��T  ��T   -  

 (�$ (')*
1390  �� < U�� 

3����  
��T  

 (')*
 �����'

�Z$�'   ��
 ��".  

 &��"/�
 0��� ��� <
!$�#���� �  

��T  ��T  ��  3�� �  ��X?  ��T  ��T  ��T  ���)�  

 (�$ (')*
1395  H��

3���� �U��   
��T  

 (')*
 �����'

�Z$�'   ��
��".   

 &��"/�
 0��� ��� <
!$�#���� �  

��T  ��T  ��  ��T  ��T  ��T  ��T  ���)�  

 (�$ (')*
1395  �� < U�� 

3����  
��T  ��T  ��T  ��T  �T�  ��  3�� �  ��X?  ��T  ��T  ��T   -  

���	#,�? (')*  ��  ��  ��  ��  ��  ��T  ��T  ��  ��  ��  ����  

 ,�	�� ,G� `[;� ��GH :bT!(9 ) �9��	�1391�	� ��GH � (   ?	"1383 �1389  �1395  ��GH � ?@C#( Q�	�1390  �1395 ��#�� �	(E @C#(  
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�'�P� � �*�� �  ��*�  ����� =y�; ���     +� !%�'�L �%� 8%$� 3< +� !��/ 3�	* ��
�'�P� � �*�� 3') 3��O,�'v?   �%��1� �� �� !�'� ��*�  ���      ' �z�%�� =���%_"2� ��%�

W)#�&< ��,"��  W��� ���2 W��P"$� ���  ��   ) 3���%��� ' �') )��.Webber et.al) (2008  ' �%"�? q(
) g��%%���Peter and Hertwich) (20083���%%��� ' �%%$ q( )Su et.al.) (2010 ' >�#%%�  q(

) 3���%%���Mintex et.al.) (2011) �%%�< ' �%%$ q(Su and Ang) (2013((.  �%%O�� W'�%%L
   W��� ���%2 )%���� ���%  �� !,- ���)�./ 0��� f�� ��� ���L���      �"%.*� ��%E ' )%��

!��$��� 3���  3< ���        W��� (')%* ��%� �% �� !%,- ���)�%./ 0�%�� �� -    f�%� W)��"%$
�%%��1� �� !"�%%2���4 �����'  s�%%1  =�z�%%�� =���%%_"2� ��%%�   �%%��1� �� Wv��%% ' 8%%.�+

�����  �� ����� )�)* ���  !  ��	#,�? �����    )�%�� ' �%�� ) )##�2022  ) 3�%$ ' ��%� q(Lin 

and Sun) (2010 ) �%%��z ' �%%V q (Chen and Zhang) (2010  ��&�%%���< ' '�����%%? q(
)Paturnru and Athukorala) (2021   !%  3�%,� 3��%�� �� ��*�  ����� .((      )%#���� �%� )%��

 !%  W��P"$� !,- ���)�./ 0��� f�� '� +� 3��O,�'v? 3�	* ����      ���%  �%�� �� .)%##�
 �'���' �30  W�'� �� ���� 1390 -1400 !  W)��,     �%� ��%�52    �����' �&�%�  )%l��

3< !��$��� � �*�� 3') �� !"�2�  ��#7  ��     �%��< (�%/ .)%���� ���2 ��T ���1�48   )%l��
   (')%* +� �%���  ��� �� W)� ��Z  ���1  G$�? �$ ' ��a.  �$ � W���� 3') W)����2�

)����� W��P"$� 0'� f��6.  

  

3 . ��82 ���  

     !%�� ��"T�%$ +� 8T�#%� 0U�"%.  ����  G$�? �$ ��#� �� ��a.  �$ �'���' 8��U^ �Z��
"  =3���"  (')* f�� '�  .8$� !�T�� 3���"  (')* ' M��N"  3���  

 

1.3 *C �	�Y	�� GH�A]#+ �� �I�	%�( ��	2�( ��GH � I#�(7  

 ('�)*2 =3 ��� ��J �� ��"T�$! �E�^ ('�)* '  M�_  �V��r��   �% �� 3��%�"  (')* '
����)   ����< �����' 3��� ���#  W�1� �! )#�.  
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��GH2 - R� I#�( � A]#+ ��GH �*C �	�Y	�Ad�	e  

�� m�* !��	� ��E��� 8���N; (�_1   

q Y U  (�_1  

g   V 8���N; 

w  W  Y+��  W�'U;� 

m   M �����'  

 y �� �� �� m�*  

 �#F*� � #*F( :bT!(2022  

��GH3 - ���M( S�#$ B�	f �	�Y	� W#$ 	� BF&	%$ � BF&	%$ ��	2�( ��GH 

  BF&	%$  ��	V� ?	]	2�  ,G�	��  

BF&	%$  S  F  g  

S=��  ,�@$�  W  -  w  

,	V�  g� y    

�#F*� � #*F( :bT!(2022  

� #x�� ' �� �	� +� u�#"*� ���# ��  8T�#���",  �%������ �� %E�!  )%*� y�%; ('= 
������� ��E�! ��� �.!  M'�/ � ��U  W��� 3�,� HV�� M'�/ � ������ '! )���.    

V� :��� �>  �E�^) ��N; �� (�%_1  %�8(  �%�   ���%  +�r%.�����>   M��%N"  �%E�^V	 
)��N;�8  (�%_1  ��(  8%$�. U : ���% �>   �Z%$�' M�%_   �� )  �� (�%_1   (8%���N;q Y :

��� �> �E���� �	�!� ) (�_1 �� W�� ���  �%E��� A�"- �  �%	�!�    �%	� M�%_  )%#�� !� 
�������T= �	� M�_ !� 8�'�= �,��� � �$�� 8��= ����� ��*�  ���   ' ��%7��  q (�����%l

F :��� �> �E���� �	�!� )��N;�8 W�� ��  ���  �%E��� A�"- �  �%	�  q (�����' ��%	#  !�S :
��� �> �Z$�' �&��7   �� )��N;�8  �� (8���N;q W: ��� �> Y+��  W�'U;�)W��   �%��   �% ��^
����)= ��^ ��+�  ' 3�#���� �� )T 3��7*���!  p��T���� (8���N;q q : ��"%$ ����!   W)��"%$

(�_1  qg :��"$ ����! ��N; W)��"$�8 qg�: �Z$ �����  W)� +�r.������N; W)��"$ %�8 qw  

 'y: ��� ��J ������� ��"$! �Z$ '� Y+�� �E��� ' W�'U;�� �	�.!�    
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$�� �! *�!��� �� ��"T�$'� !  y�%; (')*= �*� W�%O     �����' 3��%� ��%�#  W�%1� '
 ����<!  :��� 8.-�=  (')*�E�^ ) (')*2(    p-,! )#�      (�%_1  W'�%L �%� �%�

��N; )#V s$���8 ����)  ! ���. ���#��    �����' W'S%^ �% (�%_1  �� W)��"$ m�*�$= 
  8$� � �� (�_1  W'�L �� �� �E�^! )��.   3�,� y�; (')* 3�"$!  )%��   �%� %�H 

��N;�8  (�_1  )#V)�l� �&�_1 ! ^�; '(! ��� ���)  ! )#� *�$ '���"$ m!   W)��"%$
N;���8  ��3�,�  ! )��. 0'�= W�1�   M�_  (')* �� �E�^ (')* M�_ ) (')*2 �\��� (

W)� �8$. � ���� ��� =   %  p-%,  M�_  (')* 3�"$!      �%� �%��OV �%� )%#� �%E�^ 
<�; �� �Z$�' 3��#^ � (�_1 �)# ����) ��N;�8  %  ���2 W��P"$� ��� ! L %���.    (')%* �Z%$

 ���X �3�  ! )#� �� ���OV (�_1  ��  �E�! ���. ,-! �E��� 3< +�� �Z$�' ��   8%$�
,- '! ���O �	� M�_ !� )�����T M�_ ��= 8�'� M�_ = �,��� � �$�� 8��= �� %��� 

��*�  ��� �����l ' ��7��( 8$�.  (')*3= ��N; 3���"  (')*�8 ��N; ���8   �% �� 8$�
�#7 �  (')*2 $�1  (�_1  Y'�; 8�� ��"T�$ K�; +� W��P"$� � ' �7!  ���8 .  )%#����

M�_  (')*= '�/ 3���"  (')*� �$ /���� +� )#���7^ �� 8$� p-, : /����  ���% �> 
�Z$�' �&��7  �� �� ��N;�8 ��= ��� �> �E���� �	�!� ���  '�> Y+�� W�'U;�=0�$ .   0�%2��

��� �> Y+��  M�_  (')* �� W�'U;��  (')* �� �
�#"  0�2��3   8%$� �%�� :� �q  (�%/ 
3< ���  0�2�� ���> 8$� 3���"  (')* �� �
�#"  0�2�� +� �'�P"  M�_  (')* ��.   8%�^

���  0�2�� �� 8$� 3<�> �E���� �	�!�   )%# �%�7] J./ � M�_  (')* ���  ��%1 � 
(�_1  )CPC( )Central Product Classification W)� �\��� (8$�q 3< (�/ � �� %��   �� 0�%2��

7] J./ � 3���"  (')*�� )#� ��N; ��$� ��8 ��_"2�� )ISIC( )International Standard 

Industrial Classification ( �%,� �l�#^ ' 8$���   +� )%#���7^ 3< W)%#��:   �%������T M�%_ q 
8�'� M�_ q �,��� � �$�� �8�q �� %���  ��%*�  ���  ��%7�� '   �����%l ��%	#  �����'. 

0��	V= "#$ ('�)* )#����=! �"  ('�)* ��� 3���U P#  8 S^ � �����'! /�� ���� �E���� 
�	�!�  ���#  !  ��� ) '�� ����J ���  f��W��� ('�)* � ('�)* -   W)��"%$  f�%� +� �����'

"�2�! M'�N  )�� ) !�  G�'v? �����)National Research Council) (2006   �%�� ' �%��  q(
)2022) &������< '�����? q(2021) �' ' ���' q(2013) ���z ' �$ q(2013.((  

:�#?= � �� < U�� �3�� U��  H�� '� ��<�; �� U�)# ')���   ����"T�%$ +� ��%T ('�)*� 
���$ !   W��P"$� y�; (')*!  _P� � �� )##���!  �%���   Y��U%L �� ��%�   �%��  "%,?���7! 

�� < ('�)*�  (�$1380 � �� < U�� �3��  (�$ '1395 U��  H���  ����<  W)%�  )%��9q   �% �
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��� ��f ('�)* �2�)/ �$��� '�!� )����. 8.-�=  ' �����' (')*�� 2���  �%� 3<= » )%*(' 
�Z$�' �����' M�_   ����N; �� (�_1 �8 «/�� )#������  M�_  (')* ('�)  (')%*2( 

8$�.  ���� (')*� �%��Ox  ��L+�%$�  O#��%�� '!       ' ���)%� M��%N"  M�%_  (')%* �%
���#�� � p-, �8. �#7  � ��� +��  0�)��� ��^!   8%$� W)%� �7$�1  �����' (')*. 

3< � W'S^= ��� ��a.  � 3��O,�'v? s$���U 8$� �";�L ���2 8�P4 ���  =0'� .  8%.���
��� �1� �� ('�)*��  ����� ��� )*�)  �������    ��%� �% �����»  �%������� �� ���%�� «

8$� 3�����. ��� � +� 8;� 3'��� ��a. = ����	�� �� �����!  )#�� �'��  ��"%$�)2018 ( '
)1"  ��  3� +�$ )2018=(  �%E�^ (')*=    %�T�� 3��%�"  ' M�%_ !  ��% ���  ����%,�� 

l�� �h^��  ! )##� )N G- �� ��� $�� ��� !   ���2! L���.  
  

2.3 *C �	�Y	�� A]#+ ���GH� *Y� ��	2�( � I#�(�    

 !�� ��"T�$ � �
�#" ('�)* 2  '3  ('�)*4  '5 ��� ��J   %�� ��"T�%$!   �%E�^ ('�)%*= 
 ' M�_ 3���"  �T���� !   3�,� �����' (')* ��#� ��! )#��.  

��GH4 - Ad�	eR� �*Y� I#�( � A]#+ ��GH �*C �	�Y	� 

0C b�H ��	V� ?	]	2� BF&	%$ ���M(  

q-m �	 
	  ���M( 

M �� 
�  ���M( ����� 

g   V BF&	%$  

W  w  �S=�  ,�@$�  

 Y �� �� 0C b�H  

 �#F*� � #*F( :bT!(2022  

��GH5 - ��	2�( ��GH �*C �	�Y	� ���M( S�#$ B�	f �	�Y	� W#$ 	� BF&	%$ � BF&	%$ �*Y�  

  BF&	%$  ��	V� ?	]	2�  BF&	%$ ,G�	��  

BF&	%$  S F G  

BF&	%$ �����  S� F� M  

S=��  ,�@$�  W  -  W  

��BF&	%$ ,G�	  g� y    
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 �#F*� � #*F( :bT!(2022  

3< �� ��   q��U :��� �> �Z$�' �&��7  �� �T��!    ��N; �� (�%_1  ��%N� �% %�8 qY :
��� �> �E���� �	�!� �T��!  �����l W'SN� �� (�_1  ��N� W�� ���  �%E����  �%	�!� 

)�	� M�_  !��T��! �������T= �	� M�_ !� �T��! '�8�= �,��� � �$��  %�T�� 8��!  '
��� ��,#  �� ��� �� �����l�) �T��! )����. q-m:  ' �E�^��   %�T�� W)��"%$!  (�%_1  qU� :

��� �>   �Z%$�' �����' �&��%7  ��    ��N; �� (�%_1  ��%N� �% %�8q Y� : ���% �>  �����'
;�_ ! � �$ '�� ��  W�� �� (�%_1  ��N� �  �%��  �%E����  %	��!�  ' )%#��  �%�&�� ������ 

�	�!� 8�'� ' �������T= � �$ �����'�� ��  ��% �����' '�   �����%l)  �����%l  (�)%� q 
S :��� �> �Z$�' �&��7  �� �T��!   ��N; ��%N� �% %�8 ��N; �� %�8q F : ���% �>  �%E���� 
�	�!� �T��! '�/�   ��N; ��%N� �% �����l %�8 W�� ��  �%��  �%E����  �%	� q!�S� %  :����> 
 �' �����' �&��7�Z$ ��  ���N; ��N��8 ��N; ���8q F�  :����>  !��%	� �����'    ��%N� �%

��N;�8 �� W�� ��� �E���� �	�.!�    

�� ��"T�$ �L� (�/!  ('�)*3  ��5 +�� �S  ����! �� < ('�)*�   �%� (�%$� 1380  '
1390  � �� < U���3��  '1395 U��  H��� ��3��  %�� ���2�:=   W�%O�< !��%$���     ('�)%* ��%�

!  �".*� ��+ ����  �� ���X     :���L  

H� - 3���   � )�  �� �� ��] =)%� 3��  W��� ('�)%* -  W)��"%$   ��% < 0�%���  ��)�%./� 
,-! � ���3��= f�� +� "�2� �����'! � �� 8$���,   ��)�%./ 0�%�� ���  %,-! � <� �%� 

�� ��"T�$ ' ����!  3���"  (')*) (')*3=( ����W)# ���      %  ���%� �% ('�)%* f�%�! �'�. 
(')* �x��#V  ���X �#7 � �1��� $�8$�   ��X%L�  �% ��� ' � %�U�  L ���%2 %���=    �%� W�%O�<

�1���  ��_"2� �L� ��".! $�$� K�; '�!  ��#� ��  K'�%; ���%$   �%O�� �� �""%. � W��� - 
 �� W)��"$:���Xr 8.-�= K�; �3�.� z���#�� 3��� ����)  %�T��!   z�%��#�� �%� ��� %�) 

�$�� ����,� .� u�V��V ���� K�;= �&��7  �Z$�'  ��  %�� ��N; %�8  %�T��!   �&��%7  '
�Z$�' �����'  �� 4���2� �P��H 8$�. 0'�=   %  K�%;!  ��%�    �����' f�%� +� �����' �%�

"�2�! ) ' 8$���  ����J ��N; �� �����' ��)�  s�;�8  � +� ��"%. � �%�#   �%�� �� �����'
�Z$�' M�_   �� ' �� �	�!�  ! ���= ��  3�,�   !  )��. 

'� -  ��Y��UL  ��� *('�) �� <� �� (�$� 1380  '1390 � �� < U�� �3��  %#x�� '�� 
�� < (')*�  (�$1395 U��  H��� �H  3��#^ 81� ��".  (')*» �����' (')%* « ��
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�$ ��#��� ",? ('�)*�3�7 8$� W)� �7$�1 . ���    ����' M�%_  (')%* m%2�' �� (')* �
�Z$�' �� � ��N; �� (�_1  ��N��8 )U�(   %�� ��"T�%$ �� 8$��� 3< !   �%_  (')%*M 

�T��! ) (')*5( 8$� W)� W��� 3�,�=   �%Z�� ����� ���X  (')*U = U + U�   .8%$�
�#N! ����# ��L+�$� O#���� '! ��    %�T�� M�%_  (')%*!    (')%* �%  M�%_  �����'

�Z$�'  �� ���� ��*'��� . ��/ ��! �� < ('�)* �� 8$�� U��  H���  � ��% < U��  ' %�3�� 
�� ��"T�$!  (')*2 �#7  ��� ')���  ')%*(    %  ���%2 M�%_ !     '�%/ �%� )%#���  �����'

�Z$�' �� ��U 8$�. ���#��      �Z%$�' �����' M�%_  (')%* 87%.� s%�; �� ��    (')%* �%
   � p-%,  M��%N"  M�_� 8%.=   %#x�� �%����  p-%,  �� 8%.    ' Y'� �%V �%� %�� 

Y'�  ��� Y'�) ��� <  ' �����' J$�#� K�;��  Y'�������' ��,( �#7 �   �7%$�1  3<
8$� �";�L ���2. S^W' 3< �=  �&���  ;�%_  �����' ���X  ('�)* 0��N ��! W�� ��  �%�� 
 �%E��� A�"- �  �%	�!� ) ���% �>   �%	� M�%_  �����'!� Y�  (')%* ��5(    8%$� �% ��

��! )#��. ��� $�� s�; �� ��a. ')� s��  W),� M�P� (')* 3�L)##�= #x�� �����   ���% 
� �� 3��O,�'v? 8�P4�3�� ��U 8$� �";�L ���210.  

�$ - L������ ��� �? f����  ��� �� <�  %1  G�#$ ���s � %�'�! ��+ %�W�    �%�� ��� %�) 
��N; ' ��_"2� �������8   Y+�� �����%l )%#��     W�'U%;�)Y+��    %�T�� W�'U%;�!   �����%l ��

p��T��( *��T W�'U;� Y+�� �����' '! p_-� ��� �  ��L!� ���^�    ' 8%$� 3����%�
)�� ����J ��+� �? ���  ��� �� <� #�� ) �� ��"T�$!  (')*7 ����11.   

E�����1   +�%$�O�� �"%. y�;� '�  %�f�    %�T�� 3��%�"  (')%*!  �P� �% %�H  �����'
 �� !"�2���4 �����' f�� (')*) (')*5 3���"  (')* ' f��  "�%2� �����'!  (')%*2( 

� � ��@��)   ' �����' 3��� ���#  W�1� ��3�U M�ZN��  X?���   W�'U%;� Y+�� G�#$ �� 3<
�T��!  p%_-� ' p��T�� �����l ��  ��L !%�  ��%�^� )  *��%T W�'U%;� Y+�� �����'(! 

  :���;!  )#�.  

1.2.3 ���	
 ��	 ������ ����� ��� ���� �	�	�  

 ��#�� �� W��P"$� ��� ��"T�$ +�!  (')*5=  !   �Z�� f�� '� 3����3� ���� .('� f��=   �%Z��
��� +����)� W��� (')* - �T�� W)��"$! + ���l � �� 8$��� �3�  !  ���L.  

)1(  g = Ds + F + f�      
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��] �� �� S = D = [d��] ��� �> �Z$�' �&��7   ��  %�� ��N; %�8  %�T��!  ' s %�H 
�Z$ ����� $��"!  )/�'m�* '  $ W)##��Z��� ��� �> D .8$� �Z�� )1(    3�,�!  )%�� 

��N; W)��"$ Y+�� �� +��8 )g,- (!  �%E��� M�_  3< +�� ' �Z%$�   ��  %�T��!  % !  ��%� 
)Ds( � G- '��O �E��� uX*� �	�!� �T��! �����l ' p��T��  !   ���%L. F  'f�   �%

!�T�� !��	� ��E��� >����  J���� !  3�,� �� p��T�� �����l ���� '  .)#��  

0'� f��= 8$� �����' +��� �Z��  � �%�  �%*�� %  (')%* �)7 =(  + ���%l �% %��  %�3� 
 !  ���L:  

)2(  m = Ms + F�s      

��] ��  �� S� = M = [m��]��� �>  �Z%$�' �����' �&��7  ��  %�� ��N; %�8  'F� 
 >���� �	� �����'.8$� !� ) �Z��2(   �� �����' �%� M�_  W�1���     �%�� ���%  ��%,�
  ����<!  )#�. "�.2! 3< +�= ��; uX*�)# ����)� ��N;�8    ��! ��� )Ms(  "�%.2 '! �� �%O 

����	� s$��� �T��! � �$ ' M�_ ��  ��XL�  !  ���L.  

���  �7$�1  ��> ��E�J �". �: W��� -   %�T�� W)��"%$ !�a��
!" = d��[g# �]$% '  ���% �> 

��%%E�J  �����'�Z%%$�'  ���a��
&" = m��[g# �]$% �%%* '�UO�#! 3<  ) s%%�'� �� �%%�1) ' (2(= 

 s�'�+��   8$� �! <�)#:  

)3(  g = A!g + F + f� 

)4(  m = A&g + F�  

��7� K�; � A! W���� ��   �)% =  �%Z�� )3 ( �� % !   3��%�   �"%.  ��)%� �: 4 '� �"%. ��: 
��"$� ���  W)�+� � ��@ �� �E���� �	�!� �T��!  �����l W'S^ � p��T�� + ���%l � %�� 

���� �7$�1 :  

)4-1(  g − A!g = F + f� 

)4-2(  g = (I − A!)$%F + f� 

 (�/�L� ) �Z��2 -4( ) �Z�� �� ��2( �*�UO�� �����:=  � ��)%�  W�O�<�+� �%��  �"%. �:  '
4��". ��:  �� �����'�@ �� �E���� �	�!� �T��!= �����l p��T��  + ���%l � %��   �%�2

�7$�1  �� )���T:  
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)5(  m = A&(I − A!)$%[F + f�] + ,�      

) �Z��5( '�/� �"  '��� 3'�   �+:8$�  �%E����  �%	�!�  %�T��!    �%	� M�%_  � �%�!� 
�T��! �������T= �	� M�_ !� �T��! 8�'�= �,��� � �$�� � 8���T�! )F (  �����%l '

 )T ' ��&�� p��T���� )f�(. p_-� G�#$ ���#  �     :��"%.  ��%�+���) ����^ !���L
�Z$�' �����' :��". ��4 '    ) �%Z�� (p��%T�� �����l �� @� 8	* �� ��5   ���%l �% (

!  !.���+� ��+  :���  

- = ./(0 − .1)$%,	 )1-5(  
- = ./(0 − .1)$%23 )2-5(  

4 = ,� )3-5(  

)f�( ) �Z�� ��5 -2(  p��T�� �����l ' 8$� %  3�,�!  )%��  � �%�� �%�+��  �"%. �:  '
4��". ��: �Z$�' �����'  �� � ��@ ��   �V p��T�� �����l�3�U 8$�.  ��� 3���%��� ' U 
.)Hummels et.al) (2001) �%%Z�� (5 -2p%%_-� �%%��1� ��%%#7  �� (   ���%%2 ���%%�^ !%%���L

!   !  p-,  ���X  �Z�� .)#��    �Z%$�' ������' :��"%. ��4 ' :��".  ���+��� �� )#�   ��
3< ���X  �Z�� ��"$�� �� .8$� 3�U�  �V p��T�� �����l �� @� ��    p%_-� �%�    !%���L

!  !;�N  ��+ ���l � �� ����^  :)##�  

)6(  567
�87

=
9́;<�=$;>"

?@
A7

�87
     

) �Z�� 8$�� 8�$6(  :	$p_-�  ��L!� ���^�  ) p��%T�� �����l �� �TG�(  '
 �V 8�$ 3<� :	$���+�� �". �: 4 '� �"%. ��:  �Z%$�' �����'  ��    �����%l 8%	* ��

  3�,� �� p��T��! )��12. ś m�* ' )/�' ��Z$ ����       >����%  !��"%$ m�*�%$ W)%##�
.8$�  

$ � W'S^G�# p_-� ��L!� ���^=�   %�� ��"T�%$!  (')%* )5  s%�; �%� =( ��2 %�8 
Y+�� �7$�1   �T�� W�'U;�! ���� �� p��T�� �����l ��=  �%��  %#x����  % !   �%#7  )%����� 

U���� Y+�� �T�� W�'U;�! � '� Y+�� �U*   %�T�� W�'U%;�!    �%$ ' p��%T�� �����%l ���� 
Y+��  �T�� W�'U;�! L ���2 p��T�� �����l �� %���13.  ��%� � %��  ��%�# =   MX%/ Y'� +�
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E�;!   W��P"%$� !%     ) !%��	; ' !\���%) ��%�1400  ) !\���% ' ��*�%	  q(2021 ' �& q(
) 3������.Los et.al) (2016) !� ' ������  q(2021) ��� ' ���  ' (2022.((  

8.��� Y'� |�1� �=   %E�; MX%/ Y'�) !Hypothetical Extraction Method(   �%$
)��"$� 0�L���� ���. 8.-� 0�L ��=  !%�T�� p��T�� )����)GDP( )Gross domestic product (

 �� W�'U;� Y+��)Value added (p��T�� �����l MX/ +� �72 !  �7$�1     �%�� ��� .���L
    Y+�� :��"%.  J��%E �7%$�1  �% =���#     � 8%���N; W�'U%;� %#N !w = E

F
⟹ W = wIg  '

�*�UO�#! 3<= )* �Z���) +�� $� �  8!  <�).  

)7(  GDP(W) = wI(I − A!)$%[F + f�]				 

�; �Z�� ��y= 8 S^ ˄= ��� �> �Z2�  'wI(I − A!)$%  ���%  ��>  ��%E�J �U;� W)%# 
Y+��  8$� M'�N  W�'U;�. �Z�� )7(   p-, !  �� �� )#�� �@ �� �E���� �	�!�  %�T�� !

)Fp��T�� �����l ' ( )f�(    �V�U3� �".  ��] ��: 4 '�� �"%. �: Y+��   � W�'U%;�� ��%� 
!  .���    

0'� 0�L ��= Y+��  �T�� W�'U;�!  �7$�1  MX/ +� )N !   .���%L  ��%� � %��  ��%�# =   �%
  ) p��%T�� �����%l MX/f� = 0( =  %�3�U Y+��   )* W�'U%;� %�) )GDP  )%�)*(  %� ��@ �� 

�E���� �	�!� T���! + ���l ���  �7$�1 !  :���  

)8(  GDP∗(W) = wI(I − A!)$%F 

0�$ 0�L ��=  �E�P� ��� GDP N2�'!  ' p��T�� �����l MX/ +� �72GDP∗   +� )%N
MX/= Y+��  �T�� W�'U;�! ���!   p��%T�� �����%l +� )Domestic Value-added in Gross 

Exports(   8$� �!  <�):  

)9(  DVA = GDP − GDP∗		 

y�; �Z��=  �$ +�.P� ��2 ��# �� 8$�:  8%.-�=      �� 3S%� jZ%$ �� ��%_"2� �����%�
��+ Y+���W� ��� ����) *��T!   3�,� ��!   )%��. 0'�=   %  ��%�"��!    �%� �'�DVA  �% �� 3<

����,� +� �"$�!� �"  ��! 7] m�#  ��N! ��N; '�8 ��� "$�&�!  )#"%.�=   )%�� &�%.   �%
����� 3��#^=   ���%L�� ' 3�%.��* )Johnson and Noguera) (2012(   �? +� W��P"%$� �% %��   �%�� 

 ��% <�   (�%$2004  % ��S =�GTAP )Global Trade Analysis Product( :	%$ = Y+��    W�'U%;�
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�T��!    %l �%� �% p��T�� �����l �������   p��%T��95    %  �7%$�1  �� ��%,�!  )%##�. 
��";� ��� 3<    3�,� ��!  � �� )#���3��  �95% ,� ' �)l �� )/�'����� ���� %��=  S\'U%�'= 

���"$���  %$'� '��  ��� �% %�J  �% 94 =%89 =%87%  '86%   �%7�� �� )%/�'   �%��  )%N�   ���%2
 !  L�)��. 3< � W'S^=  ' '�����?<������& )2021 (W��� (')* +� W��P"$� � -  %�T�� W)��"$! 

 U�')%�� ��,� o#?=�  U��% =� ��� )%#�=  �%��3��  ���"%$� '�� +��Y   T�� W�'U%;� %�!   �����%l ��
W���� �7$�1  �� p��T��  )�� .�"��o ��! 3<    3�,� ��!  Y+�� :	$ �� )��   'U%;�W�  %�T��!  ��

   U�')%�� ��%,� '� p��%T�� �����l �� � p��T�� �����l�  ���"%$� '�� � �"%,  �%$ +��� 
8$� ����,�.  

0�$= Y+�� 87.�  �T�� W�'U;�!       �% p��%T�� �����%l �%� �% p��%T�� �����l �� 
p_-� �
�#"  87.�  ��L!� ���^� 8$� )/�' � ���:  

)10(  DVA
TGx

+
VSx
TGx

= 1				 

���#�� �H   % ��%�N  �Z����  p%_-�  ��L !%�  ��%�^� Y+�� '    %�T�� W�'U%;�!  ��
���� ��*' p��T�� �����l.  

)11(  DVA
TGx

= 1 −
VSx
TGx

 

) �Z��11!  3�,� (  Y+�� �V�� �� )��   !�T�� W�'U;�   H%� p��%T�� �����l +� !���
p_-� =)�� �",� ��,�  Y+��) ����^ !���L  .>�N�� ' 8$� �"�� (!*��T W�'U;�  

2.2.3 ���  	!� "#�	���
 ���$� �	�	� ������ ����� �%��& ��' �(
  �)  

�� ��"T�$ +� W��P"$� �!  3���"  (')*  f�%� +� M��N"  "�%2� �����'!   (')%*)2 =(  �%Z��
��! ����� +��)� + ���l ��� �3�  ! ���.  

)12(  g = ePZ + F				 

��] ��  ��Z = D + M'			F = �	 + yS −m				  

a�� = z��[g# �]$% ⟹ Z = Ag a�� = a��
! + a��

&
 A = A! + A&

 

�* ��UO�#! �Z�� �� 3< )12=( )* �Z���) +��   8$� �!  <�):  
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)13(  g = Ag + U	 + yS −m				 

��E ��7� K�; ��J W���� �� ) �=   %�T�� p��%T�� W)��"$ !)gV %� �� (@ �� �" � �%��� 
)*�) 3'� ) �+y + y� −m( + ���l ���   �7$�1 !  ���L.  

)14(  gV = (I − A)$%(fW − mX)				 

�� ��"T�$ MST�! (')*)5 ( �� 3< ����� �> �� �D 'M      ' �%��L�)* ��%] �% ��
 ��L+�$  8$� � :� �!  )��=  %�� ��"T�$!   (')%*)2 ( %#x�� '��  ) s%�'�12(   �%�)14( 

  p-, ! )##� ���  ���> ��� D 'M   J��2 ���$ + K�;��   0�4�� :� �!  )���:  

".-��� �;< Kz���#�� �� 8$� 3� ����) �T��! z���#�� �� ����) �$ ����   ����%,�
�3�.� 8$�.  '��� �;3< K   �%* �%� 8$��UO�#!   % �% ����  �Z%$�' �����' �� ��� ' %�) 

�T��! ) ' ���� ��*'�� ����J �P� %�H  %��  �%E�^    %�T�� 3�L)%##�! )  %�T�� m�%# (!  '
�E�^  *��T 3�L)##�! )*��T m�# (! 4 �S�^ ������ �  ! �+�$.  �$��    8%$� 3< K�%;

 ��m �����' ��)�  s�; = �Z%$�' +� ��".   �=�  ;�%_ !  � �%$ '��  ��  �N; �%�� %�8   ' 8%$�
)��  ����J ��!   )����W�1�  ��N; s%$�� �� M�_  %�8   �%�� ��� %�)�  ' %��  �%���	��  %�T��! 

 ��� ���%%�< �%%N �*%%�) )) !\���%%1391 q(���T�%%7�+� )Dietzenacher) (2005q( ��%%7#�'�� 
)2012 q( ��� ' ��� )2022.((  

���%%#�� L��%%���� ) �%%Z��14( '�%%; u�V��%%V ��K y�%%;= )%%1 �'�8  �%%�!�  �� ��
�1���  $ ' ���8$� ��XL� ��� ��_"2��   � ��!  )�+. ��� �')1 �8  +� )#���7^ �� H%� : - �� 

L������ ) �Z��14( 3'� ���l � �����' s�; �� �� 8$� 0+& p-,  �+  =��%�   �%��
#x���� .P��� ��E�J �U;�W)# ����) (I − A)$% ��� ���Z!    �%; �%� 8%$� (��N K   ��%�

����+�� ���'� �� ���� ��E�J =8$� 3�.�� !�T�� ���+��� � '� -  % ��a. �G  ��'<�%� 
��E�J �U;�W)# (I − A)$% � '  3< m7��G ��'<��   8%$� W)��"%$q + %���   W���%�� �%� (I −

A)$% > (I − A!)$% ��� ' G�� �'�P� ' 8$��8 �Z$�' �����'  ��   ��%_"2� ��"T�$ �� ��
 3< � :��/ K'�; Y��X? �) %  8$!  �  =)%� �%$-   %�� ��"T�%$!  (')%* )2 ' (  s%�'�

��2 s�; 3< � J."# �8 G�#$ ��+�W� ��� 1 �s !�'��  �� ��_"2�q����     �% �%� 3< (�%/
�U;��G  �&��7  :�/�Z$�'  ��  �%�&���  ��%���   3�%2 ��� 8%.  '� :%�=  8%$� 0+&  �%� 

 � W'S^G�#$ ��+�W�  ��� 1 �s �'��=! ��+�W�  ��� 1 �s �'��!   ��%_"2�   �% w�%7��� ��
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 �����' ' �����l��U L ���2 �*�� ��� ���. ��a.   �� L��� �����   (')%* ��"T�%$ )5(  '
����O��  3< � s7�� ���1� f�� ��� 8���2  .���� �� ��  

  

4 .�2�* ��	 ���:;	 ����< &45 � *&��=$> ��	 �: 

1.4 A�	/  ?�	(E ?	" 

� ���� �� '� � ���� �� �)* +��� < ('�  M��N" �E�^  ��% < (')* ' M�_  '�   3��%�" 
��N; M��N" �8 ��N; ���8  (�$ (�_1  Y'�; 8�� ��"T�$ K�; �1395 ) U%��  H��� 

��3��= 1399(  W��P"$� !   .��%�  8%.-�=  %�H   ��% < (')%*�   ' 8%$�0'�=   Y'� �%$ +�
Y+�� �7$�1   ��XL� (')*= !#N� Y+��   ��X%L�  2 �%� 8%� �T %�3���)= ��Y+   ��X%L�   �%

2�8� ����)  Y+�� ' 3�L)##�  ��XL� 2 ��8� �?��=   2 �% ���X%  (')*� 8%� �? %��   �7%$�1 
 !      ��% < ('�)%* MST�% �%� ���L�  (�%$   �%�� 1383  '1390   � ��% < U%��  %�3��   �S �%�

��L+�$� O#���� '! l�� ���   ��� $� :"%.  u�%./    �%��   (�%$2008  % ��S�   Y��U%L '
��#���� ')��� * (�$ ('�)2018  ���� )%1"  ��  3� +�$ )    =)%1"  �%�  3� +�%$2008  '
2018(3< 0�4�� =('�)* f�� ��� �����' H��P� � 3< � W'S^ .    W��� (')%* �% �� -   W)��"%$

3�� � !��	*  !  ��X?  .)#�  

�U;� +� u�#"*� 8�^ ��G    %#x�� ' �%���  :%�/��  	%.��� �1� �� %��  �%"��o=   ('�)%*
' �E�^ � M�_  ����J    ��%N� �%89 ��N; %�8  ��130   ' (�%_1 130   �� (�%_1 89 

��N;�8 #x�� '�� �_  (')*M �Z$�' �����' �� �  ��N�130  �� (�_1 89 ��N;�8   �%
����J  ��N� �7  ' 8���N; W'�L7 ��� (�_1  W'�L�m )�W  �)�.  

  

2.4 0F*M� � A*;	\ g�	��  �E ?	" 

) ('�)* !�� ��"T�$ � J$�#" 2) =(3   M��%N"  3��%�"  ' M�_  =�E�^ !��_P� ('�)* (
 (�$1395  �� �U��  H��7  ' 8���N; W'�L7 W)� m���� (�_1  W'�L  )��14  .  

) (')*6�Z$�' �����' M�_  ��".  (')* H� U�� (      (�%$ 8%���N; �� (�%_1  ��
1395 3�"$ ' ���Z$ .8$� �U��  H��     %$�' �����' �&�%_1  J%���� � 3< ����Z   ��

3�"$ '  �Z$�' �����' 3< ���  8���N; ��  !  ����< �� ��       ('� �Z%$ =�%���� 3��%#^ �% .)##�
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 Y+�� � �+�'�,� �����' �&�_1 90=711 !  3�,� ' 8$� (��� ������      �%�� �%� )��
8���N; �)���� )#���; �� ���OV �����' 3�U�      !%  ���%2 W��P"%$� ���  ���_"2� ���    .��%�L

"$!  p-,  3< �
�#"  3�      Y+�� �% �+�'�%,� 8%���N; �� )#�114=205    (�%�� ���%��� 
�Z$�' �����'  3�"$ ' ���Z$ ���$ .���� ��  !  �� ���X  (')* ���    ���%l ���� � 3���

m�*�$ 3<� W'S^ .���� ���1�   �Z%$�' �����' �� ���X  (')* !��"$ ' ��Z$ ���   ��
 Y+�� � 3���� ��_"2�1=347=222 !  8$) (��� ������   .)��  

 ��GH6 - A'��� ����� I#�( ��GH   �	� ?�1395 - ?�	H B�F� A� �	�� �	F*F( )	���  

 h	C ���!+
B(GY �  

,�	��  
?=��	-C  

 BO�
 � )	Y
 =	X
�%FTU  

 #�	�
�	%(  

 �>E
 � i#�

=	X  
B%!;  �	��Y	�  �	(GY   b�H

 �����
A'���  

1  2  3  4  5  6  7  

�+�'�,�  1  34186  266  46  161  49654  323  6074  90711  

8P�   ' 0�T
!N�7] +�L  

2  0  0  0  0  0  0  0  0  

3��N  ���$  3  55  0  93  0  3804  332  18  4301  

 ' y� =u<
+�L  

4  0  0  0  22894  0  0  0  22894  

8N#l  5  69463  4857  1778  7751  547908  127269  240213  999240  

3��"T�$  6  0  0  0  0  0  0  0  0  

�� )T  7  10500  29966  1431  7388  21993  19427  139373  230077  

�Z$�' �����' m�*  114205  35089  3348  38194  623358  147351  385678  1347222  

) ��#�� �([�� ?��V�H ?@C#( Q�	� :bT!(1399(  

���^ W�O� �    !%  �%� )�$� :����T ��+ !�� W)��,  )#V � =���X  ('�)* � ��    )%#����
 G$�? �$ � c$�?  .)#���� M�P� �� y�;  

('� W)��,  - �Z$�' �����' >����  s�; �U��  H��  !  �7$�1  �� M�_  ��    ' )%#�
 ��� �%$ ' !;�_  �����' 0��N �� ��&� �    !%�� �%,"#  �� ��       �%���  �%�� �� =�����%# .)%#�

��� �$ ' !;�_  �����'  !��/�� ��� .8$� W)� �7$�1  8��� H� ���l � ��   8$�  �%�
 (')*) �E�/ ����  ���	#,�? (')*7!  (     ���L+�%$ .)%���� M�]� �� !��$��� ��� )����

 (')*) !�T�� 3���"  (')* �� !O#���� '7 (')*) �����' (')* � (6  .���� ��%*' (
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  ) (')%* �� ��%T � �+�'�,� 8���N; m]��� ����� 3��#^ �7   �% �%�� (201=092   ���%��� 
"  :2� ' 8$� (���) (')* �� �
�#8 ��� (25=585     '� m%�* �����%# .8%$� (��� ������ 

 � ��� �����226=677     �%*�� .8%$� 3��%�"  (')* �
�#"  :2� � ��� ���2� �� �� )���T
) (')* �� :��� �"���8    �� �����' ��Z%$ ����% +� �%";�� s. !.����  ��� m2�' �� (

) (')*7"  Y'� ��#7 � �� 8$� (     .8%$� W)%� �7%$�1  �����' J%$�#� ('�)"  ' M��N
����� ���$ !O#���� ' ���L+�$  !  �� >����  '� ���     3�% +< ���%  ���l ���� � 3���

   0�%2�� y��%$ ���� � �����# =8$� ��� < (')* H� �U��  H�� 3���"  (')* .��� ���2
�Z$�' �����' M�_  (')*   (')*) ��6 ��� < !".�� U�� (     �%� 8%.���/�� �%�� .)%��

 �Z%$�' �����' �7$�1  ��#7  �� �����' J$�#� K�; Y'� ���	#,�? (')*    !;�%_  =��
��� �$ '   (')*) ��8!  ���2 (  )��15. 

0'� W)��,  -         �Z%$�' �����' M�%_  (')%* �� 3S%� 0�%2�� ��% �'�%P� ��%*'   ��
 (')*)6) (')* �� �
�#"  0�2�� � (8$�? u�V��V �� 8$� (!  ���,� �� 0'� G    .)%��

) W���� (')* �� o��"� ���9W)� J��  (  �'�P� )l�� .)��       jZ%$ �� (')%* '� �%� ��%�
 �')/ �� ' U�V�� 3S�7/1      �%T�� :%2� �%� :�%�� �"��� �*�� .8$� !P#  ' 87i  )l��

    �Z%$�' �����' �%� Y+�� ��% �%E�P� +� ���'<� ���l � (')* �� U"���?    8%$) ��
 W) <�Z$�' �����' :2� � �.���  �� =�����# .8$�    ���	#%,�? (')* �U��  H�� ��7/1 

G� )l��          H%�� Y��U%L �%� 8%$� 3< :%	  =�% � .8%$� �U�V�� )l�� �� ���� ���'<�
!�� p-,  �U��   Y'� +� H� �)� �� )#�       �����' (')%* �7%$�1  ��%#7  ��%*�  ���

3< (�/ .8$� �";�L ���2    Y'� ��.8$� W)� p-,  ����  ��� �� �����' (')* �7$�1  



	��	��� 	"? ,� ���GH  5 ,G�	��I�	%�( ��#�� � ... )*+� 9��	� #:;�� (��# � �   25 

 ��GH7 -  ���M( S�#$ B�	f �	�Y	� W#$ 	� BF&	%$ � BF&	%$ ?	V!-F/ �*Y� ��	2�( ��GH1395 - ,� ��GH -(�	�� �	F*F( )	���) ���	��#FZ ,G�	��  

  ,�	��  ?=��	-C  
 � )	Y BO�

�%FTU =	X  

 #�	�

�	%(  

 i#� �>E

=	X �  
B%!;  �	��Y	�  Y�	(G  

 ?	]	2�

A'���   ?�

�*Y�  

 I#�(

����	Y  

 I#�(

B&�  

A�	(#�  �jX

?�  
���	;  

 ?�H�(

�	T��  

 ,G�	�� b�H

BF&	%$  

�+�'�,�  1  201092  1529  382  1423  318491  14533  38241  575690  706620  7173  26600  113546  731916  2161545  

8P�   ' 0�T

!N�7] +�L  
2  18695  1658  616  9467  235302  45507  49636  360881  104068  12803  70396  1145321  30952  1724422  

 ���$

3��N   
3  1173  29  4826  88  112972  23099  2750  144938  2378  635  223  35574  14307-  169441  

 ' y� =u<

+�L  
4  18776  2136  3811  49173  156629  14950  97350  342824  138598  9784  10500  64231  4165  870102  

8N#l  5  212503  15157  6472  27164  1469911  533938  519934  2785079  1025693  30029  848204  1058706  377470  6125182  

3��"T�$  6  4013  352  377  1299  2452  118152  78492  205138  7575  3230  1752974  861  0  1969777  

�� )T  7  283004  86485  26851  95915  844342  430993  1518862  3286452  4201001  2111415  349533  590609  2643  10541653  

�Z$�' �#�U�  739256  107345  43336  184528  3140100  1181172  2305267  7701003  6185933  217570  3058431  3008847  1132839  23262123  

�����'  119285 9640 4083 19831 676169 224200 271773 1324981 661302 99170 340814 0 236289 2662556 

Y+��  W�'U;�  1303005 1607437 122023 365743 2308913 564406 7964613 14236139       

W)��"$  2161545 1724422 169441 570102 6125182 1969777 10541653        

.B�� ,G� AT�	M( ����� ^�	!� W#$ S�� =� ,	O��� 	� � ?@C#( Q�	� ��	2�( ��GH ?	!T(#� :bT!(  
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 ��GH8 - ��� k�#�	(A'��� ��  A�	(#� � �$#�( �?�  (?	V!-F/ ��GH =� l#m��() ?�  

BF&	%$  	"  ?=��	-C  

BO�   )	Y

 =	X �

�%FTU  

 #�	�

�	%(  

 �>E

 � i#�

=	X  

B%!;  �	��Y	�  �	(GY  

 ?#'� b�H

 �����

A'���  ?�  

 I#�(

	"����	Y  

 I#�(

B&�  

 0FR-�

 A�	(#�

B�	f  

��	;

�  

 ?#'� b�H

�����  

�+�'�,�  25585  195  49  181  40522  1849  4866  73246  89904  913  96507  0  260571  

8P�   ' 0�T

!N�7]+�L  
4451  395  147  2254  56024  10835  11818  85924  24778  3048  24130  0  137880  

3��N  ���$  48  1  198  4  4626  946  113  5935  97  26  577-  0  5482  

+�L ' y� =u<  1455  165  295  3810  12136  1158  7543  26564  10739  758  1137  0  39196  

8N#l  76538  5459  2331  9784  529425  192311  187267  1003116  369429  10816  441457  0  1824817  

3��"T�$  1  0  0  0  1  34  23  59  2  1  504  0  566  

�� )T  11206  3425  1063  3798  33434  17067  60144  130137  166352  83608  13646  0  394043  

 !��"$ m�*

�����'  
119285  9640  4083  19831  674169  224200  271773  1324981  661302  99170  577103  0  2662556  

 ��GH � ����� ?#'� ��#� n�� :bT!(7  
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 ��GH9 - ��GH � ����� �[C )	��� �F� ��	O�  

  
 (')* ��#7  �
 �����' M�_ 

 (')*)6(  

 � )l��
��  

 (')* ��#7  �
 (')*) ���	#,�?8(  

 � )l��
��  

 )l��
�� ��ZT  

�Z$�' �����'  ��  1347222  6/50  1324981  8/49  7/1  

 ' !;�_  �����'
!��	�  

)1315334(  )4/49(  1337575  2/50  7/1 -  

�����' m�*  2662566    2662556  100    

) ���GH ?	!T(#� )	��� :bT!(6) � (8,G� ^�#( (  .G��  

0�$ W)��,  -  �% � q8$� U�V�� 3S� jZ$ �� �� ��ZT )l�� )#V��   8%$� �%��  =
8���N; jZ$ �� ���ZT ���     ) W���%� (')%* .)%�� ��/S  ��2 ��10   �� �� �%��ZT �%�� (

8���N; jZ$  !  3�,� ��  )��16.  
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 ��GH10 - A'��� ����� ����� b�H � ?#'� b�H ?	"��#�  ��	O� � ?�  (G;� /�	�� �	F*F() ��GH � �F� ?	"  

BF&	%$  	"  
#�( ����� ��GH ?	!T(#�A'��� I  ?@C#( Q�	� ?�  

 ��GH)6(  
?	V!-F/ ��GH ?	!T(#�  

 ��GH)8(  ?#'� ��	O�  
(G;�)  

 ����� ��	O�  
(G;�)  

  ?#'� b�H  
 A� G;�

0C  
����� b�H  

 A� G;�
0C  

?#'� b�H  
 A� G;�

0C  
����� b�H  

 A� G;�
0C  

�+�'�,�  90711  7/6  114205  5/8  73247  6/5  119285  9  3/19  4/4 -  

8P�   0�T '
!N�7]+�L  

0  0  35089  6/2  85924  5/6  9640  7/0   -  5/72  

3��N  ���$  4301  3/0  3348  5/2  5936  5/0  4083  3/0  38 -  9/21 -  

+�L ' y� =u<  22894  7/1  38194  8/2  26562  2  19831  5/1  16 -  1/48  

8N#l  999240  2/74  623358  3/46  1003115  6/75  676169  51  4/0  7/3 -  

3��"T�$  0  0  147351  9/10  59  0  224200  9/16   -  0  

�� )T  230077  1/17  385678  6/28  130137  8/9  271773  6/20  4/43  5/29  

�����' ��  1347222  100  1347222  100  1324981  100  1324981  100   -   -  

) ���GH ?	!T(#� )	��� :bT!(6) � (8,G� AT�	M( (  .G��  
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!  3�,� (')* o��"�       (')%* '� ��% �%��ZT �%# �� �%� )#��    ��Z%$ m%�* �%�#  +� =
8���N;   87i  �� ��4/43  !P#  ' �� )T 8���N; ��� )l��38    3��%N  ���%$ ��� )l��

3< (�/ =8$�   8%���N; !��"$ m�* ��#  +� �# �� ��� ��      8%7i  ��% �%�5/72    ���% )%l��
  !%P#  ' !N�7] +�L ' 0�T 8P� 8���N;9/21        3�%,� �� 3��%N  ���%$ 8%���N; ���% )%l��
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