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 DREAM افزاربا نرمارزيابی اقتصادی تحقيقات کشاورزی 

  ....... دکتر علی شهنوازی.................................................................. : و مؤلف ترجمم
 ............................................... اُنس..........................................................ناشر : ....

 احسان مطلبیمهندس .......... .................................................................. : طراح جلد

  ۱۳۹۵..... اول .................................................................................نوبت چاپ : .....
  رقعی ۸۸............ ..................................................................تعداد صفحه : ...........

  نسخه ۱۰۰۰................................. .........................................تيراژ : .........................
  ....... سهند . شهر صحافی............................................................چاپ و صحافی : ......

  ۹۷۸-۶۰۰-۷۲۵۷-۳۶-۴....... .................................................شابک : ................
  تومان ۶۰۰۰................................................ ...............................مت : ...............يق

 ���� ��� ����	  ."��#�)��%&( (��� � �)�*
�+ ,	��&  
  ۰۹۱۴۴۱۴۳۶۱۳و  ۳۵۵۶۰۸۶۶تلفن  

 ت اُنسانتشارا

و  رجمه/ تDREAM افزار با نرمارزيابی اقتصادی تحقيقات کشاورزی   :  عنوان و نام پديدآور 
  .علی شهنوازی تأليف

                                              .۱۳۹۵  ز : انتشارات انس، يتبر  :  مشخصات نشر 

                                                م.س ٥/٢١- ٥/١٤؛  جدول ،)رنگی( مصور: .ص ٨٨    :  مشخصات ظاهری 
                              ريال ٦٠٠٠٠                                                               4-36-7257-600-978:        :  شابک 
  پايف  :  یسينو فهرستت يوضع 
 DREAMافزار نرم  :  موضوع 

  افزارنرم -- های اقتصادی جنبه -- تحقيق  -- کشاورزی   :  موضوع 
  افزارنرم -- ارزشيابی  -- های کشاورزی طرح  :  موضوع
  پردازیداده -- های کشاورزی طرح  :  موضوع
  پردازیداده -- های اقتصادی جنبه -- کشاورزی   :  موضوع

  و مؤلف مترجم ،- ١٣٥٥شهنوازی، علی،   :  شناسه افزوده
                                           s ١٢/٥٤٠الف  ٤ ١٣٩٥       :  کنگره یبند رده 

  ٦٣٠/  ٧٢٠٢٨٥  :  یيويد یبند رده 
               ٤٢٠٤٤٣٢    :  شماره کتابشناسی ملی 
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1 Wood, S., You, L. and Baitx, W. 2001. Dynamic Research Evaluation 
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1 Dynamic Research EvaluAtion for Management 
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1 Mouse 
2 RAM 
3 Hard Disk 
4 International Food Policy Research Institute 
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 "� 7��8 ;8�)< =�> ���*!/� 8"8 ��4 v9:4 X�4 �"�<"  @>�m �8 �8��OD� 
�
0���.  

  

1-2-1- 
� 1%) =��70 >�
  

  =�> ��i'
 ]�0�
;8�)<  �8 "� 7��8

�! �"�� ��"�8 (8
��0'�� .0��8 ��  "�

 � ;8�	4 ���!�'�
;��',FD� /� (" 
/����� �
 ���o-

(�� �� N�
� �� .88�K �K�/' INSTALL  /
�4�� 9:4p��� ;0� �  /h4�'L
 0��� 7�"�< @4� '�" �� u�$��"��D
" ;0��)
  0�"�f 8�e� ��4 7��8 (�	'�"�

.@�"8  
  

1-2-2-  1%)
� ?)�����  

X�4pB%" ;�+��, V��% �" 7��8 �"�<" �4�!�
n/O! ]�� ������� �

	>"
@$T �" 0#� ��"Pt @!��! �8 X�4/�*E http://www.ifpri.org/dream.htm 

 ��4F��� w� !8  .@!" @>�m ]�" �8/� 7��8 /
�4�� ;8�)< ���Ef��;� ;0� 
4 ����� @!" X�r � �8�� ��� /� @$O��  Z0'� X"0�"@>�m ]�" �8  N�
� ��

 ���K�/' start  �run and browse F��< ZDRSETUP.EXE �" /��,  Z@��

 �� � Y�^ 4"0���� �K�/' OK  ��t� /
�4�� 9:4
� 8��.  
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 �� /
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���  @!"�f�8 ��4
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 �" ;8�* !" �� 0�8�K ��D��Browse ;04��, �8 7��8 9:4 ("�� /� ("
 Y�^ 4";8�	4 0�"W�$48 /� DREAM.EXE  /� "� ��D�� .0�8�+�DREAM 

�� xy! � ;8"8 X�4 ���j� 0���� Finish /
m�
  8���"
��� ��  .0�4�!�� X�	�" /� "�
 7��8 /� u���
 ��D��  �8/�*E �	4�k ;0����o  /� �� W�� 4" ��D
" �

 8�e� (�+�8 ��D
 ��@�"8 0�"�f �� .��� �8  (�� �� �8�	4 N�
� ]�"
��D��Z  "�e" /
�4��
� 8��.  

                                                 
1 Shortcut 
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;��', Z7��8 ("�e" ��/� (";8"8 @���0
 ��i'
 �"�4 � /�*E ���
 �8 ��
�'
1  (r�� �8

/�*E Z �	4�k 
�
 ;8"8 .8��

;��',  @���0

;8"8@	O� /� ��-

 /� (��/�*E 
 ;8"8)data page( 

 04�"8 X�4O���7 ;0� 04" /� �� �"�'� �� N�
� �� ��F���  !8���� 0' O� ��#� .
@	O� ]�" (��/�*E ��  � �+4�/���  ��x, 
��/'  0�*!d^)
 ;0� 04" .
@	O��+4� (��Z  F�"0m;8"8 48��
���  "� R�� 4 9O� ("�� 7��8;8"8 ��)4 

 �x, 
��/'  ((��� f") �
�	D� ���B%" �+4��� 0�*!
� 0���� ./ �8 W�z
 ��%

                                                 
1 Bar Menu 
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/�*E  ;8"8) �"���Market data �� g�:
 Z0�>�� ���B%" � O��� ����� Z(
 7�"�< g�:
 �� 0�>�� ���B%" /h4�'L .0��	4 8�"� "� �8 ��0���  �� �8

��� k)� � @	�� Z�"0�
 /� u���
 �+4� @	O� /! F�"0m ���E F�	D� 0
/�I'
 /h4�'L .8��  &$'
"�;0''�8��  {�*�" g�:
 � 0�>�� �� �8 /� (���'<

�	4�� �8 0��� 0 <"  ���E/�*E ;8"8 u���
 �"���Z .8�� 0�"�f �>�f  
  

2-1-1- ?����& =��� =�6��8  

7��8Z ;8"8 @���0
 � ;��f� ���4"��
 (�� /��, N� �8 "� ]�)�, ��#>�I
� / �"8 k�,q�< �� 

"\DERAM\DATABASE"  .@!"
;�+��, ���! /� ���� !8 ��D
" / $>" (��

 7��8 ��4 V��% �"�"��"�"�41  8�e�
 (�'
 �" ��i'
 ]�0� .8�"8File 

�K�/' Change Database  � Y�^ 4"
 ;�+��, w�8��i48��
 �
 8�"�8�� .

 ��D�� (�� �� N�
� ��  ��4
�
 7�"�< ;�+��, ���j� ��D
"88�K ]�" .;��� ;��f� (��!U�"�� ;�J� (�"8��

 �|"� �" �"PK( ;�+��, ����B%" (�� "� 7�"�< �"����� ���
�
.8��!  
  

2-1-2- =���H ) /�"��Discount Rule(  

                                                 
1 Tool Bar 
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 0�"�f ����  
  

2-1-3-  =�����& ?4�� ?�4 �	��)RHB1(  
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 @!"� @	! 0�
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 �" (���O� �8 ��D
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/'��K /� �!� !8;8"8 @���0
 /� u���
 (���
 7�"�< ��/� .8�� W�z
 ��%

 0
�< Ff"8 ;�"���
 �+4�)4 /� �4�
�Study  ��Scenario �
 N�
� 0���
/'��K /� �!� !8 ��D
" Z@!"� @	! (��creating Zrenaming Zcopying 

 �deleting �
 7�"�< "�/� .8��!/�*E �8 /��)
 ��% (��Scenario Z
Market ZTechnology ZAdoption ZCosts  �Dynamics  @	! N�
�

/� ]�)�, ��#>�I
 R�� 4 /� ���� !8 ��D
" @!"� k�"��� � /O���
 ��i'

;8"8�
 7�"�< "� ��0'� �8�	4 8�"� ("�� �$!�'
 ��D�"� Z��� ]�" ]�'h	� .

 �" (8��� 7�m k�"��� ��;8"8 �� �
0���.  

                                                 
1 Right Hand Mouse Button 



 

  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  



 

  
  
  
  

2�4 /%0 

  

3��� �� ��� 

  

3-1- 3��� 
� =��5�4�  

 ;�+��,;8"8  �>�f Z��� ("0 �" �8 7��84@O� /� �k�, ���E Zq�<
 (��m/#>�I
 ) N�Study 1) N� (����'! F
�� /� (Scenario 1 /� (

/� /��4  8�fK���8�;04� /�I'
 ) N�Region 1@!" (Z �
 .0��� �"�� �� �
�!"
�� (�� �� �+4�)4 �8"8�� @!"� @	! N�
� �" ;8�* !" � F��� j���� � O0'.  

 ���� 0��� 7��8 �� ��� ("0 �" �8�i48��
  ��D
" / $>" .0���	4 Y�^ 4" "�
 ���j�;0���  Y�^ 4" V��% �" ���j� ]�" .8�"8 8�e� ��4 F��'�Discount Rule 

 (�'
 �8Tool F��� " W�	�@!"8 . �;��',  8�e� /�*E /}4 Z;8"8 @���0

�
 ;8"8 [�\�� /
"8" �8 /� 8�"8:04��  

  

3-1-1- �I5G  �J
�K&)Study( 

�
 ����� @	O� ]�" �8 �" 04"��@!�J< /#>�I
 8�e�
 �� Y�^ 4" "� ("
 "� (0�0e /#>�I
/� !��/
  /� /�*E ]�" .0'� 8���" @!"� @	! N�
�

�
 ;��e" ����� ���#>�I
 0�8 a
 ^
 (������'! (��m /� 0��	4 a��#� "�
�
 ("�"8 /#>�I
 �� .0'��� 0'L;��K /� /� ;8�� a
 ^
 (������'! �" ��i'




18                                                                                                     �� (����)� ������� (8�: �" ��T� ������"X�4 �"�<" DREAM 

(���'< �T" � ���P, Z/#!�� �+4�+L �!���0�0e (��Z ;8�* !"8��
  �"��
�
��K4 ]�" .0

 (��m /�*E
 F�$� �" ����B%"
 [�\�� � X�4

/EBf �� �" ("
��
 Z/#>�I
 @�#

 ;�+��, �D���<
 �>�, 0m"� � �+)��c, Z;8"8
� 0��� ./�*E  /#>�I
�" @	O� ��� (��

�D)�@!" / <�� F:  
  

(�
� ) /#>�I
Study/��	�
 8�f /� /#>�I
 X�4 �+4��� /� (("  �"
@!" U$��
 (������'!Z �
Z0���  

(L ) [�\��Description � g0� Z/#>�I
 ("� �
 �" (�: ^
 =�� (
4�K�� /�
 /`"�" "� u���
 ���B%"Z0'�  
(M W�~O
 )Responsible/� ( �
 d^)
 �+)��c, X�4 �� �8Z88�K  
(� ) ����B%" ;�+��,Database "� 7��8 ����B%" ;�+��, @�#��
 /� (
]��#� �
Z0'�  

(= ) ���" (��0m"�Value Units (��0m"� �� �8 /� (;8�* !"8��
 
�
 a��#� .04�� 8��
 ]�" �8k�,7��8 q�<Z � @!�D��
� �r8 �"��  

(�  �� @!"� @	! 0�
�RHB )Right Hand Bottom(  



7��8 �� ��� :X�! F:<                                                                                                                              19  

 
 ]�" �8 7J
 8����� �8 ("�"8 0�
�/�*E  N�
� �� @O^4 .@!" /#>�I


 ��
�< Y�^ 4" � @!"� @	!Create new /#>�I
 0�0e ("
�
 8���"�8�� �
 ���" (��0m"� 8��
 �8 X�8 N�
� �� .0���

8 @!"� @	!/'��K �� ���'
 Z���" (��0m"� � (��Create 

new ZRename  �Delete �
 ��D�� Y�^ 4" �� .8��Create new  ��
Rename  N�;��',  ;����
8���" �
88�K  /� �� V��% �"

 ��D
"�8�	4 8�"�  �O�
 ���" (��0m"� k�"��� � 0�"�f
0�.  

 

3-1-2- �I5G  �����4)Scenario( 

 ("�� /�*E ]�" �"/� �!� !8 /	� �
 ;8�* !" /#>�I
 N� (������'! -

;c�� 9���� Z����'! .8�� �� N� � (0�>�� 7 O�! �� W�:�
 Z�"��� �" ("
 /� /�I'
 0'L

(���'< 0�0e (��
�� �8 �� 8���" ��
/ <��P, � ;0�

 ��r���� �8 ��
�
 g�:
88�KZ 

 ]�'h	� .@!"
;��K a��#� ��D
" ] �"8 ("�� V%�'
 �" ����8�����(  &<�'
 � /'��� �"

�� ("�� /#!�� � V����/�$� N� Z����'! �� ������" .8�"8 8�e� ��4 ��-

 N� W�% �8 (��!;��8  d^)
 @!" X�r � ;8�� � /��, W�!;��8  �4�
�



20                                                                                                     �� (����)� ������� (8�: �" ��T� ������"X�4 �"�<" DREAM 

/�$� F��'� b�4 � ����'! �� (��!�i48��
  .88�K a��#� /�*E ]�" �8 �8
 /
"8"	O�@ ��(  a
 ^
 /� u���
 /�*E ����'!�
 ;8"8 [�\��:04��  
  

(�
� ) ����'!Scenario ��D
" �� �8 /� (k'��K  (������'! ���
 �"
 8�e� 8�e�
 � / �"8�
 @!"� @	! 0�
� �" ;8�* !" ��/'��K �"�� (��

) 0�0e (����'! 8���"Create new) 0�0e (����'! /� �y� Z(Copy to a 

new one(Z ) X�4 ���j�Rename) gPm Z(Delete (�� ) "�e"Run Y�^ 4" "� (
 U!�� .8�	4Create new  N���'!��(  �>�f"�;0�8�� �  U!��;��', 

�+ *K1 �
 � ����'! �"��/�I'
 X�4 "� 0�0e .8�	4 (�"PK ]�'h	� ��
�< ��
Copy to a new one ;8"8 X�	� (����'! (��Y�^ 4" ;0� ����'! N� �8 Z

;��', � 0� 0�"�f �y� �+�8/� ("X�4 ��i'
����'! (�"PK(  ���o 0�0e
�
 ��
�< �" ;8�* !" �� .8��Rename  ��4����'! X�4 ���j� ��D
"(  ���^ 4"

�
 7�"�<88�K �  ���� !8 Delete  ���^ 4" ����'!;"�	� /� 
��/  ���B%"
 gPm (���'< ����! � �"��� ���B%" ZV%�'
 F
�� u���

� 8�� .

/���4��" 0��� / �"8 ����'! N� F�"0m 0��� /#>�I
 ��"P> Z " gPm ��D

/ �"04 8�e� ����'! ]��f�  gPm /#>�I
 8�f � O��� �� gPm ("�� �

 ��
�< �� N�
� �� .88�KRun/�$� 7��8 Z"�� "� (��!4" (����'! ( ���^ 
 X��4"8"8 0�"�fZ  

(L ) =��Description ( @	O� ]�" �8�
/EBf �"�� �� ("�� ("
!@��4 /�I'
 � ����'Z  

                                                 
1 Dialog Box 



7��8 �� ��� :X�! F:<                                                                                                                              21  

 
(M ) r��Commodity ����'! (0�>�� 7 O�! �� r�� �� �8 /� (

�
 d^)
�8 @!"� @	! N�
� �� .88�K  ]�" r�� @O�> @	O�
)Commodity list (

 k��	4;8"8 ;0� �  ��
Y�^ 4" ��"���+) 

) 0�>��Product 

Editor�
 ( �"��
 �� 8���" "� ��r��
 .8�	4 gPm

8 r�� �+)�"����
 ���� /! �8 @	O� /! ("�"Z0���  
(� ) �"��� (�+>"Market Model �� �8 /� ( p�4 Y�^ 4" �"��� (�+>"

�
) ��<" /4�K0'L �"��� /'��K ��JL (��m @	O� ]�" .88�KHorizontal 

Multimarket) / O� 8�: �" Z(Closed Economy ��� NL�� 8�: �" Z(
)Small Open Economy) (8�	� �"��� � (Vertical Market �8 .@!" (

 .0'��� W8�#� �8 0��� V%�'
 F� g�:
 � F� 0�>�� Z/4�K0'L ��<" (���"���
;8"8 /h4�'L;0�8�"� (��Z  N� 0'��	'4 ]�
�� "� u�� ]�";��',  �� �+ *K

�" ("� �
�
 ���o @O�4 �"���� W8�#� /D'�
 /�E�� .88�K ]�" /� /� 8��
 � ;0� /e�� ���*�;8"8 �� �� (�+4���4 ��D
" 0��� ��L�4 gB f" /h4�'L .0

/
"8"  8�e� F�
��/ �"8 �>�  R�� 4F��� 8�	 �" 4Z8�� 0'�"�^  
(= ) /��, W�!Base Year/� /� @!" �>�! (! �"�'� F�
�� �8 &e�
 W�

�
 ;8�* !"Z8��  



22                                                                                                     �� (����)� ������� (8�: �" ��T� ������"X�4 �"�<" DREAM 

(� ) ;��8Period (�0
 ��
� /�$� ��
� F
�� � ;8�	4 d^)
 "� (��!
48��
���  &<�'
 8�"�
 �" (���O� �8 .@!" (���'< ���P, � ��) 4" Z8���" ("��

 N� �8 0�0e (���'< (8�: �";��8  �4r�% �� $O4@!8 /� �
 Z0�� ]�" �8
 &�"�
/� ;��8 (�J 4" (��� f" ���E�
 Y�^ 4" W�m ���" F	� �8 .88�K

 �" 0#� &<�'
30  W�!F��� q�	t" 
� 0���Z  
(
 ) F��'� b�4Discount Rate /� ;8�� �#�"� F��'� b�4 �+4��� (��  �O�

 b�4 �" X��� b�4;�J� �
 /$!��
 �	!"Z8��  
(> ) /�I'
Region 8���" ��D
" (/�I'
  V%�'
 gPm � X�4 ���j� Z0�0e

�
 �O�
 "� 8�e�
 X�4 (�� �� @!"� @	! N�
� �� .8��!
�
 /�I'
 �� �� �"��Create new  N�/�I'
  8���" 0�0e�� 

 ��
�< ��Copy to a new one 
��/  �" ���B%"/�I'
 
d^)
 ;0� "� �y� 0�0e /�I'
 /�8�	4 (�� �� N�
� �� .

Rename ;��', X�4 ���j� ("�� ("/�I'
 d^)
 ;0� 8���" Z�� �  ��
�<
Delete ��4 /�I'
 d^)
 � ;0�
��/  gPm �� ]���, =�I!
� 04�� ]�" .

8�� 0�"�^4 w� !8 �8 0��� 8�e�
 /�I'
 N� U�< /h4�'L ��
�< ]�'h	� .
 ��
�<Edit units  �

�� ���B%" /� �!� !8 ��D
"�"  Z���" (��0m"�

@	�� � �"0�
  ("��/�I'
 �� "� �
 7�"�<0��	4 /� @!" ��	� ���" 0m"� .
 �8/�*E  /#>�I
d^)
 ;0� @	O� ]�" �8 �Z F��� j���� 4@O� ("�� .

) ��0m"� (��K��!Unit consistency 0��� (FE�m Y�\ ) w���
Scale Z(
) �"0�
Quantity) @	�� � (Price) ���" �� ��"�� (Value W�z
 ("�� .88�K (

 ("��) �D��
� �r8 �"�� W8�#
 (0m"� ���" ] �"81000US$ 0m"� ("�� Z(



7��8 �� ��� :X�! F:<                                                                                                                              23  

 
�"0�
( ) ]� �"��1000T/� @	�� /h4�'L ( 8 ��>"� !" �r"�" /�(  ]� ��

)A$/T) ��" b�4 � (Exchange rate (57/0 @!" Z ���E �� �8 w���

 0���57/0  �D��
� �r8 �"�� ���" 0m"� /h4�'L ]�'h	� .0���

)1000US$
 Z( �"0�9Om�� ) ]�T N� w���
 � (@!"  �8���E �� 
/� @	�� 0m"� �D��
� �r8 �"�� ���E"�" /�( ) ]� ��1000US$/T /� (

 �D��
� �r8 W8�#
"�" /�(  N�) X�K�
��US$/kg Z@!" (Z8�� 0�"�f  
(N ;��K) V%�'
 (0'�Region Groups (��� f" (;8��  �� U!�� �
 V%�'
/� ;��K��� U!�� /� �d^)
 ����� ;0�8�KZ 
7�O�� �
 /� "� ;��K Z�L @	! @	O� .04��/�I'
 

d^)
 ;0�  ("�� �
�4 a��#� ��D
" Z@!"� @	O� � / f�! U$��
 �
#<
�
 �O�
 "� ;��K Z@!"� @	! @	O� �8 @!"� @	! N�
� �� .8��!

�
 ���o ���'
�
 �� �" ;8�* !" �� /� 8��) (0�0e ;��K �"��Create 

new" "� (;��K �� 8���) gPm "� 8�e�
 (��Delete/� 7��8 .8�	4 ( ���E
/� "� 0�0e ;��K ���8�f ���EGroup# X�4 (�"PK
� 0'�  �� �8 /�# 

;��	�  �,��,F��� w� !8 �
 8�e�
 (����'! �80��� �>� �
 ����� X�4 04"��
 ;��K�i48��
  "��/�8�0�
 �8 ("�"8 �'
 ]�" .0�8 ���j� 7�� O
 ��% @

 0��� 8�e�
 ;��K N� ��<�E /h4�'L @O^4 :@!"gPm ��D
" ��  8�e�
 0�"�^4@�"8� ;��K gPm 9���� X�8�
 W�" /� �f� �" �� W�z
 ("�� .0���

 ("�� � 0� 0�"�^4 gPm @!" 8�e�
 ��JL ;��K /� �4�
� �� /! ;��K
 gPm�� 0��� "0 �" 8�� gPm ��JL ;��K �  
(� /'��K�e��f (��  



24                                                                                                     �� (����)� ������� (8�: �" ��T� ������"X�4 �"�<" DREAM 

�4�
� /� ) "�e" ��
�< ����'! N� �8Run�
 Y�^ 4" (;��', 88�K ("
�
 ���o ��D
" /� 8��

 Y�^ 4";��4 /`"�" 
 ��"�K�8 /�  ���E
) W�0eTable ] 
 � (

)Text file�
 7�"�< "� ( .8��!�K�/' W�0eZ F�
��/� "� ��_���E  �>�0e
 R�� 4 F
�� /�
��/ �
 /`"�" @!������'! � ��#>�I
 .0'���"�K ��( 

) (8"�*4"Individual reports �8 W�0e ]�" �" ;8�* !" �� (/�*E  R�� 4
)Results ( �8 w� !8 .0' O�  /h4�'L�K�/'  �8 8�� Y�^ 4" �' 
 ��

���E �
 @!"�f�8 ����� �"
��< ("�� �
�4 8���  0� 0�"�f 8���" /�
k�, .0��	4 Y�^ 4" q�<Results.txt  �8 � ;8�� Z7��8 ���B%" ;�+��,

 ;��f�
� 8��7� ���"�K /h4�'L .  ���If X�j�, 7��8 0��� / �"8 8�e� X�4
 � 8"8 0�"�f/h4�'L �K�/' Overwritten 8�� Y�^ 4" /	� ���E �� �8 Z

.@<� 0�"�f ]�� �" �
E" ���B%"  
/'��K Y�^ 4" �� ]�'h	� @	O� ]�" �8) / <�)�, (��Advanced 

Options;��', (/�$� ��D
" /� 0� 0�"�f ���o (" N� �� /4�K0'L (��!
�
 7�"�< "� "�e"/'��K .8��! � �' 
 F��< �e��f ("�� ��<�E / <�)�, (��

 ��<" /4�K0'L (���"��� ;8�* !"
� 04��. /'��K �"����� ("�� / <�)�, (��
) �O��4��� ��D
"Overwrite;8"8 @��
 (��"�� ]�'h	� � �� a
 ^
 (��

"�
 7�"�< "� ����'! N� ���!4/� .0(��% �8 ��"���j� W�	�" ��D
" /�
@	��) /�>�" (��Initial pricesb�4 Z( 0�� (������ "� )Exogenous 



7��8 �� ��� :X�! F:<                                                                                                                              25  

 
growth rates) (���'< W�� 4" Z(Technology shifts W�� 4" 9�"�\ Z(

)Transmission coefficients) ����! 9�"�\ � (Spillover 

coefficients �8 .8�"8 8�e� (�K�/'  /h4�'L (���'< W�� 4"�K�/' �N /� �N 
)one-by-one(  �8 8�� Y�^ 4"���E ��  W�� 4" ��T�'<���(  /�I'
 �� �8

>�m�8� /�  @!" �*E �+�8 V%�'
 �8 W�� 4" �"��
@!8 /� 
� ��0 �8 .�K�/' 
 /	� �e"�] )All-but-one (8�: �" ��T� (���P,  �8 (���'</	�  V%�'
 /�

 Z�
#< /�I'
 ��e  �!���
�
 ��D
" ]�'h	� .8��

g�E �" �8�	4 �i4
/'��� N� &<�'
 � ��

 N� �
� R�� 4 �8 /�I'

 ]�" .8�"8 8�e� ����'!
 V%�'
 a��#� �� p�\�


 ��,�k g�m X_  �8
/�*E  .@!" �O�
 ����'!

 �8 ��i'
 ]�0�/�*E 
/'��K X�r / <�)�, (��

�f� �I! &��
 @!"Z 
.8�� ;8� @
B�  

  
3-1-3- �I5G  ��
��)Market(  



26                                                                                                     �� (����)� ������� (8�: �" ��T� ������"X�4 �"�<" DREAM 

;8"8 0��� /�*E ]�" �8 a��#� /��, W�! �8 /�I'
 �� �� 9!�' 
 �"��� (��
 ���B%" 7�m .048�K 8�"� �48��
���  ��D
" � / �"8 �+ O� �"��� (�+>" /�

 �" ;8�* !" �� /�I'
 ���j�region navigation box  ]���, �8 /�/�*E 
/ <�K�"��  ���j� ��i 4" /h4�'L .8�"8 8�e� �8k)�b�4 Z�� Z0�� (��

���>�
/4"��� �� �� /L ��
� W�% �8 ��/� ���E  �� �*'
 / �"8 8�e� @$z

 �8 @��T �)�"�<" ���j� b�4 8�"�
 �" �D� 0��� ����� ���E �� �8 0���

 ����, �8 ���J4 ���" ZW�!;��8 /�$� �� (��!�K�/'  � !8"�  .0��	4 Y�^ 4"
 /� /� 8�"8 8�e� @�#\� ��JL �8 (���'< W�� 4" ��T� �!��� ��D
"X"0��� 

�� �"�
 / *K (�"��� (�+>" N� ��.8��  /
"8" �8 � )�� [�\�� /� ]�"
���+>" �
 / f"8�,��:8  

  

3-1-3-1- ) �)�O��P �*0� ��;��
��Multiple Horizontal Markets(  

 ]�"/�*E  /��, W�! �8 �"��� U�"�� a��#� ��D
" ����� /�;��8 /�$� -

 N� ("�� "� (��!����'!  �/�I'
 �
 7�"�< ���^ 4"@	�� .8��! ��8��
 � ��
/�$� � ;8�� ��j 
 �� �8 (��!/
m�
 �4�
�Z ���" "� (0�0e (��8����� 

@	O� ���! .8�	4 0�"�f��Z �
 �"��� (��� 
"��, ���" /� 0'����� ��  F$� �"
d^)
 ;0� 04" ./ $>"  �8 �"��� (��� 
"��, ���j� ��D
";��8 /�$� (��! ��4

8�"8 8�e� ��JL Z��<" (���"��� @>�m �8 .�8 @>�m  F�	D�/�*E  �"���
:8�"8 8�e�  

  

(�
�  ��<�E /�I'
 /h4�'L>���;0''�0  (���4 ���E �� �8 0��� (���'<
;8"8 �8�	4 8�"� /� /�*E ]�" �8 �"��� (��@O�4 ��T� @>�m ]�" �8 .



7��8 �� ��� :X�! F:<                                                                                                                              27  

 
 � V����
 �8 /#!��
 V%�'
 ���!
 w�!" ��

 (0'	4"��
 �8 �+>"
 ����! ]��$�

 8���" V%�'
 ���
 (���'< W�0e �8 7�', @>�m) 0� 0�"�f1(Z  
(L /�I'
�
 W�:�
 0�>�� /� ��<�E /� (" �J'� @>�m ]�" �8 .8�"8�,

 F
�� /�*E �L @	!
� 8�� .�
 /�I'
 ]�" 04"��"�;0''�8��  (���'<
@>�m) 0��$4 �� 0���(��  W�0e �8 @)� �� ��JL Z/! Z�81Z(  

(M  ("��/�I'
 g�:
�
 F�	D� /�*E @!"� @	! �J'� ;0''� .8��
'D4 �� 0'� 0�>�� (���'< @!" ]D	
 /�I'
 ]�"@>�m) 0 � k� (��

 W�0e �8 @*�1� ( 

(� /�I'
 ("�� g�:
 � 0�>�� ��
�	� /� (" �8 �� @!" X�r Z8�"8
 88�K F�	D� /�*E @	! @>�m)N�  W�0e �81.(  

  
  
  
  
  
  
  
  
  



28                                                                                                     �� (����)� ������� (8�: �" ��T� ������"X�4 �"�<" DREAM 

 W�0e1:  ���B%"48��
��� /� /�I'
 p�4 w�!" ��(����)� ������� (8�: �" ��T� ������" ��i'
  

/�I'
 p�4  

 ;8"848��
���  

[�\��  
�"���  (���'<  (���'< W�� 4"  

*0�>��  *g�:
  
 V����

 �
/#!��  

���P,  
 ����!
�
f"8  

 ����!
�e��f  

1 -  /�I'

8�"04� !"  √  √  √  √  )√(  )√(  

 ���P, � /#!�� � V���� Zg�:
 Z0�>��
/� ��% F
�� .@!" ;8� <" {�*�"  

2 - �� 0�>��
 /� �!� !8

 (���'< 0�0e
�
�
  

√    √  √      
/�I'
 �� ��f (���'< �� ("���'<( "( � /

9!�'
 }f ��K0''�0�>�� ("���
 8�0���.  

3 - �� 0�>��
 (���'<

0�0e ��"8�"�  
√      √  √    

 @!" ���4 � / �"04 8�e� �
�
 (���'<
.8�� 8�"� /�  

4 - ��0� 0�>��
 /� �!� !8
0�0e (���'<  

√            
 0�0e (���'< /� (0�>�� ;��K �� /�I'


.8�"04 �!� !8  

5 - 8�e�
k��c,  

    √      √  

/�I'
 � / �"04 g�:
 � 0�>�� /� ("
 V%�'
 /� "� 8�f (���'<�+�8 �
 W�� 4"-

0�8.  

6 - ��<�E
g�:
  √  √          

 0�>�� V%�'
 N�D*� ��D
" �K" � m
 ("�� �����\ 0��� / �"8 8�e� a
 ^


D*� 8�"04 8�e� g�:
 V%�'
 N�
� ��/ 
g�:
 ��K0''�  "�
� �"��  ;��K N� �8

�"�� 8"8.  
7 -  �"��

 (����
**@$z
  

√  )√(          
 F� 0�>�� /h4�'L���� ��  F� g�:
 �"

 N� 0���/�I'
  �� ;0''�8�"� �>8�#�
.88�K 8���" 0��� g�:
  

8 - (���� �"��
**�*'
  √    )√(  )√(  )√(  )√(  

 � 	� F� g�:
 �" F� 0�>�� /� �4�
�
 @!" X�r�
0���  N�/�I'
  �>8�#�

.8�� 8���" (0�>�� �� ��"�8�E  
-  |��
 NL.@!" �8�� (��� f" �+4��� � 4"�, Ff"8  

 V%�'
 /� g�:
 � 0�>�� N�D*� ��D
" *NL�� �� ;��K k��	4 ("��(8�: �" (��- a
 ^
 ���	 e" F�$� �"g�:
 � (�J� ��K0''�
.8�"8 8�e� ��� !��  

 8�"�
 �8 �>8�#� V%�'
 **7  �8 F�
�� �8�
 @�	�" ("�"8 /4�K0'L (���"��� (��>�� .0'��� F� g�:
 �� (��O
 0��� V%�'
 ]�� �8 F� 0�
g0� ]�" /� ���� !8 @Je �r�	#
 /� 0���Z  �>8�#� �m"�448��
��� �
0���  /� X�r@!" .04�� 8���"  

  



7��8 �� ��� :X�! F:<                                                                                                                              29  

 
'
 �8��% /� � g�:
 � 0�>��Z8�"8 8�e� @	O� ��(  8�e�
 �+4�

 F�"0m (g�:
 ("�� �
�� � 0�>�� ("�� �$!);8"8 48��
��� �
 ��)4 "� .0'�8
�8 ��<" (���"��� (�+>"Z @!" X�r /�>�" (�"0�
 W8�#�1  �8 .0��� �"����

@	O� /
"8" a
 ^
 (�� ]�"/�*E �
 ;8"8 [�\��:8��  
  

(�
� ) /�>�" @	��Initial price(  
 �>8�#� @	��;0��)
 ;0�  ("�� /��, W�! �8/�I'
 �i48��
 �
 .0���

) ���>�
 /h4�'LTax �� (/4"���) ("Subsidies 7��8 Z0��� / �"8 8�e� (
@	��''�0�>�� d>�f (��g�:
 � ;0 "� ;0''�/$!��
 �
Z0'�  

(L ) W�� 4"Transmission(  
 k)� �+4���/'��� ��T� � ;8�� W�� 4" � 	�� ("F	m F�4�2 � /'��� ���! -

/>8�$
 (��3 @	�� �"���j� ���
 ���� "� V%�'
 ]�� �8 �� �� ���" .0'� �8
/'
"8  �+4��� /� �*EX0� j���� N� �� W�� 4" �" ���4 @	��  /���)4 ;0'�8 

�
 W�� 4" �" ���4 F
�� � 	�� ���j� Z0���@!", .k� 8��
 ]�" �8 7��8 q�<
Z@!" N�  

(M ) �"0�
Quantity(  
g�:
 �� 0�>�� �"��
 /�I'
 !���8��
� �
 d^)
 "� /��, W�! �8 -

Z8��!  
(� ) k)�Elasticity(  

                                                 
1 Initial quantity equilibrium 
2 Transport 
3 Transaction 



30                                                                                                     �� (����)� ������� (8�: �" ��T� ������"X�4 �"�<" DREAM 


) �\��� � (0�>��) /\�� � 	�� @�!�Om �+4��� /e�� 0��� .@!" (g�:
k)� /� 8�	4  �\��� ;�"�	��
 �*'
Z0���  

(= ) 0�� b�4Growth rate(  
/�W�! �8 0E�8 ���E �
 V���� �" F� O
 � ;8�� @	! �8 .0���

/��
�! F�$� �" �

"�� U!�� �"���j� ]�" Z0�>��8 (�"PK �!�7 O ��( 
(�����Z ;8�e/
�4�� �� �����
� (��� /`"�" ;0�  /� [�\�� F��� �"����)�
� ;8��  g�:
 @	! �8 ��4 ]�" p�\�
@�#	e 0�� /�Z  �8 �"���j�

�#�"� (��8�	 !8 �� g�:
 ����e�� ;0''�U$��
 
� 0��� �  
(� ���>�
 -) /4"���Tax-Subsidy(  

 � ���>�
 ��8��
�/4"��  g�:
 � 0�>�� /� u���
;8�� /� /� 0E�8 ���E
�
 /$!��
 W�! �8.8��  

 (���\ / D4 ]�" /� /e��@!"  0�� b�4 Zk)� /� u���
 @	O� �8 /�
>�
 ����-/4"���  W�! ��8��
 �8 ���j� ��D
"�,�/  /4r�! k�"�<" ��� /! /�

)Annual increase/�$� �4���, W�! �8 � 
"��, ���" Z( (��! W�!)
+/��, W�!=�f�;��8 /�$�) � !8 � ((��!Manual ��� �8 .8�"8 8�e� (

� !8Z ���" ����� �8 "� /4r�! (��/�*E ) �����,Dynamics�
 8�"� (-

 ]�'h	� .0'�X�r  �8 /� �"0�
 � @	�� (��0m"� @!"/�*E  �"���
;8�* !"8��
  �"��
� K�04�  �8;��', ) ��0m"�Units a��#� ( .04��;��', 

) V%�'
 @	O� �8 @!"� @	! N�
� V��% �" ��0m"�Regions( /�*E 
 ����'!F��� w� !8 ;8��  (��0m"� �� 0��� �/�*E �I
��� s'��	� /#>.0  

  

3-1-3-2-  QP�� 
�� ��%�H�)Small Open Economy(  



7��8 �� ��� :X�! F:<                                                                                                                              31  

 
�
 �B� �+>" ]�" �8 8�: �" N� �8 /#!�� � V���� (8�: �" ��T� 8��

�8 /� NL�� ��� /� @	�� �� ���E���� "� �
 ]��#� .8�� �!��� 88�K
 X�4 �� @	��
 �4�Je @	��

)World price (
d^)
 ;0�8�K

�
 /� 04"��
 � 	�� �� �+4���
 �" ���f /�

 /�I'
/#>�I
8��
 �
 ]��#�8�� @	�� ]�" .0��� Z /�I'
 �8 �"���j� �"
/#>�I
8��
 4 �T� 
���� �>� ;0) ���j� ��D
" ��� �% �88�"8 "� ��
� W  �8)

 �+>" ]�" �" �8 @!��,;8�* !" ;0� (@!"@	O� . a
 ^
 (��/�*E  �8 �"���
/� NL�� ��� 8�: �" (�+>"�
 a��#� ��� ���E:04��  

  

(�
� ) �4�Je @	��World Price(  
/�>�" @	��/� /��, W�! ("�� /� @!" (" ���E���� "� �
 a��#�Z88�K  

(L ) @	�� �8 ���j�Change in Price( 

�
 @	O� ]�" �" ;8�* !" �� �"��/4�K��  ���j����� "�(  �8 ��i 4" 8��

/� "� �4�Je @	��W�! �8 0E�8 ���EZ  @	�� �8 ���j� .8�	4 �+>" 8�"�

�
� @$z
 04"��k�, / $>" .0��� �*'
 �7��8 q�< �� �4�Je �"���j� ("
Z@!" �*E Z@	��  



32                                                                                                     �� (����)� ������� (8�: �" ��T� ������"X�4 �"�<" DREAM 

(M ) �"0�
Quantity(  
 �8g�:
 � ;0�0�>�� ��8��
 @	O� ]�" �8 /��, W�! �8 ;0�/�I'
 

!���8��
� �
 8�"� / O� �"��� (���+>" gBf�� @	O� ]�" �8 .88�K
)Closed Economy (���"��� � (/4�K0'L ) ��<"Multiple Horizontal 

Markets( 4 g�:
 � 0�>�� ��8��
 ���
 W8�#� /� (���4@O�Z  
(� ) k)�Elasticity(  

 (�\��� � /\�� � 	�� k)� /� u���
 ���B%" (��m @	O� ]�"
 ��� (8�: �" (�+>" �8 �\��� � 	�� k)� /� 8�	4 /e�� 0��� .@!" g�:


NL�� �Z ���
 @��J4(8�: �" ��T� �!��� �8 "P> Z0���  W�� 4"/\��  ���4
(���'< �"1 48��
��� 4@O�Z  

(= ) 0��Growth( 

 @	O� ]�" �8 ��<" (���"��� (8�: �" (�+>" 0'4�	� ��4�
 �"�� U�"��
("�� X�r b�4 �8 ���j� 0�� (������ "�  "� �\��� � /\�� �87�"�< � 8�	4  

(� ���>�
 -) /4"���Tax-Subsidy(  
/� Zg�:
 � 0�>�� /� � f"8�, /4"��� �� ���>�
 �"��
 @	O� ]�" �8 -

 W�! �8 0E�8 ���Ed^)
 �
�.8�  
  

3-1-3-3-  ����� ��
��)Vertical Market(  

/�*E ]�"Z Y�^ 4" �� ) (8�	� �"��� (�+>"Vertical Market �8 (
/�*E ) ����'!Scenario(Z �
 ���o ]�" �8 .88�K�+>"  k��	4 ��D
"

) ��<" /4�K0'L V%�'
 ��
�	�Multiple horizontal regions 8�e� (
                                                 
1 Technology induced supply shift 



7��8 �� ��� :X�! F:<                                                                                                                              33  

 
"04� / �  ����B%" 0'
���4�8 0�>�� [I! /!Z g�:
 � �����"��� 
� 0��� .

=�I! ]�" /�k�, ���E/� Zq�< X�4) /���
 (��Farm ��
0f Z(
)Servicesg�:
 � () ;0''�Consumer (�#��a ;0� �� �8 � �
 q�<-

;8�J4 /� 8��) @��T @$O4 N� �8 ��
0f � /���
 (��Fixed 

proportion (�\��� ]�
�� ("�� (g�:
 ;0''�9���� 7��� � ;0�/\�� 
 8���" "� F�

�
Z0''�  �� "P>
 F� O
 0�� p�4
 0��� /\�� �8

/� ��
�	�-

 �8 ��"�� ���E
k^� (��
/���
  ��
0f � ��4 {�*�"��0 * ���>�
 ] <�K �i4 �8 ��D
" �+>" ]�" �8 .�� 

���j� ]�'h	� � /4"��� �8  .8�"04 8�e� ��
� W�% �8 ��� 
"��, 0�� � k)�
/�*E �@	O� ("�"8 �+>" ]�" �"�� ����
� 0���  [�\�� /� /
"8" �8 /��� �� 

�
 / f"8�,:8��  
  

(�
� ) �"0�
Quantity(  
�
 q�< 7��8 0'� /� �����8�����(  �" �"0�
 0�>�� �8) /���
�� � (

 �"��
) g�:
�� .8�"8 ��� f" �8 (/� �"�'� W�z
 2000  [I! �8 X0'K ]�
 � 0�>�� /���
1600 �
 �\��� g�:
 [I! �8 8�� ]� ]��#� ("�� .8��



34                                                                                                     �� (����)� ������� (8�: �" ��T� ������"X�4 �"�<" DREAM 

���B%" ) �����"��� ��
0f��(Z �
 ����� w�!" �� 04"�� �"0�
) ;8�J42000 
) W�:�
 �� (X0'K ]�1600  (X0'K 8�� ]�X"0�" Z0'�  

(L ) @	��Price(  
 �8@	�� 7��8) /���
 (���� � () g�:
��/� ( ���E120  ("�� �r8

 � X0'K ]� ��180 �
 w� !8 �8 8�� ]� �� ("�� �r8 @	�� 7��8 .0'���
) �'	\Implicit Price �" ;8�* !" �� "� @�"8�� �" x, ��
0f 0m"� �� (

/I�"� �� � ��� � �� 	 �� � ��
/�� )30  �r8"�" /�(  �� X0'K ]� ��60 
 �r8"�" /�( �
 /$!��
 (8�� ]� ��Z0'�  

(M ) k)�Elasticity(  
�
 q�< 7��8k)� ����� /� 0'� (��/\��  � /���
 �8 W�:�


 �" � / �"8 ��� f" �8 "� @�"8�� �" x, ��
0f�� ��  ("��/$!��
  k)�
/\�� �
 ;8�* !" F� ]�'h	� ����� .0'�@!" X�r �\��� k)� ���J4 ( "�

0��� / �"8 ��� f" �8 �  
(� ) 0�� b�4Growth rate(  

/� b�4 ]�" W�! �8 0E�8 ���E���� ;0� �� U!�� �  b�4 ]��#� ��D
"
 V���� �" ��t �

"�� �" ���4 /� �\��� � (��
0f � /���
) F� /\�� 0��

�
 /#!�� ����'0Z �
 �O�
88�K. k)�b�4 � �� ��
� W�% �8 0�� (��
;8�� @��T �+>" ]�" �8 "P> Z��
 @	O�/�I'
 /� u�Z F��� w� !8 �	4.0���  

  

3-1-3-4-  ��R� ��%�H�)Closed Economy(  

 ��)4 "� / O� (8�: �" Z�+>" ]�";8"8  �&�"��8  (���"��� �" �E�f @>�m
@	O� .@!" ��<" /4�K0'L���� (  ��<" /4�K0'L (���"��� (�+>" /��)




7��8 �� ��� :X�! F:<                                                                                                                              35  

 
� ;8���> �� �8Z 

 /� u���
 @	O�
;��4  @	�� W�� 4"

8�e� 8�"04 . �8
 �+>" ]�" 0���

 0�>�� �"0�
 ��
g�:
 �"0�
 

.0��� ��"��  
  

3-1-4- �I5G ) �����0Technology( 

 8���" "� (0�0e (���'< /� ��%�'
 ("��
� 0''� @!" ���4 /�*E 
 Y�^ 4" (���'<

8�� ]�" �8 .
 8"0#� /�*E

W�! /� ����
FD� ("��-

 � V���� (��K
 /#!��X�r 


� 0��� ;"�	� /�  u���
 ���B%"/�  W�	 m"  /#!�� � V���� @��<�

)Probability of R&D Success �8 ��i 4" 8��
 ���j� Z(���/'  0m"�

 W�:�
)Unit Cost of Production����E�8 /��, W�! /� @$O4 ( /�
@��<�
 /#!�� � V����/� � ��
�88�K / <��P, F
�� ���EZ  8�"�
� 04�� .



36                                                                                                     �� (����)� ������� (8�: �" ��T� ������"X�4 �"�<" DREAM 

 /�>�" ������" 0'�"�< �8 /�*E ]�")�4�  �� [��E 8����� � / �"8 �!�!"
 0'
���4@f�'� �" �

�� @�8�0�
 � a���#� Z7���*
 (8�: �" F�
�� (��

�
 �i48��
 �8 .0���@!��, N�  ��)4;8"8 ;0�  X�+'� /� ��� �� 7��8
 ��T� /4�+L;��>�� ) (8�	� W�� 4" W8�#
 V����Vertical Shift �'�'
 (

 /\��;8��  8�f /� 4�8�/�  �8 k������/'  0m"� �� 0�>�� W�:�
>8 /��F 
 ;8�* !"7� �� �";8�J4��  �� k�"�<" 8�D
	�
� 0���.  

 W�� 4" ("�� @��T �"��
 N� a��#� ZF�
�� �� �8 �/� ���E��  0E�8
�
 @��*� 0�0e (���'< �� ��0� /� @!�'#
 ]�" /� a��#� ]�" .0'�V����Z 

 {�*�" /\�� �'�'
 �8 �>�� 4"4�;8� *  ��� ��  �*E
� 0��� . ]�" �" ;8�* !" ��
 /� @!" ���B%"7��8 ��  �" "�/I�"� �� � ��


��� 	��

������  /$!��



� 0'� � 
"��, ]�" /$!��
 �8 . @�8
� 8�� /� �K" 8�����(  �"���j� �"
 �8 �>�	 m"���/'  ���E �� �8 0��� 8�e�
 (���'< ��0� W�:�
 0�>��

�
 �"��"� �� /� .8�	4 8�"� u���
 @	O� �8 7�� O
 ��%/� �"�'� W�z
  �i4 �8
 8��+�/
�4�� />�!��JL �������� R', �� /� 0�0e 7�� N� 0�>�� ("�� ("
 0E�8;8�J4 �
 8���" "� � ��T 8�D
	� Z� 	� ����e �8 0'�Z0���  �8"�] 
���E  V���� /h4�'L�<�
�@ 
���  �8 "� ��JL 80� �
 @!" X�r 0���
 @	O�/*�� ) �4�
�R&D Time Lag W�� 4" 0E�8 @	O� �8 "� R', � (

)Shift % /� W�! ��JL �" 0#� 7�4"0� /h4�'L .7���	4 8�"� 0�0e (���'< �� (
�
 "0�, /#!�� 0�0e X���" 0''�>8 /��F 
���
 k��� F�$� �" �

"�� /� @

(��	����Z �"�f � 	� 0E�8 /! 8�D
	��
 ���E �� �8 8�� 0 �*'
 7�4"��
) W�� 4" @	O� �8 "� 0E�8 /!Shift 0�0e (���'< ��0� /� u���
 (



7��8 �� ��� :X�! F:<                                                                                                                              37  

 
)without new technology7�'� 8�"� (Z ���8 ���E 7��8 d>�f W�� 4"

�8 �� /� "�) ���E3-( -5=8 �
 /$!��
 (0E�8 @)�) /�*E ]�" .0'�
 ����� /� ]�'h	�;��e"  8�D
	� �� /'��� �"���j� /� /\�� W�� 4" &��'
 7�O��

�
 "� .0�8W�� 4" ]�"  @��T ���E �8 /���  �#	��F��� !���� ;8��  �8 /�
 [�\�� /� /
"8"��N� �
 / f"8�,:8��  

  

(�
� ) @��T �"���j�Fixed Changes(  
 �L @	!/�*E /#!�� � V���� �!��� ("�� (���'<�
 ;8�* !" ("-

 .@!" @��T ��
� W�% �8 �� ��T� /� 8��/� ��%( /�  Z(���'< ���P, ��
 �4�OD� &<�'
"�" /�(  �� D� �� �� ]� �� - U�"�� ���! ��$T q�< �� -  /4r�!

�
 F� '
 /#
�e /� .88�K/� �"�'� W�z
  0�0e (���'< /h4�'L���/'  �� 0�>��
 �8 0�8 k��� 8�e�
 (���'< /� @$O4 0E�8 ;8 "� 0m"����E ��  7��8

�
 q�< 0'�"�f "� 0�0e (���'< /� ��K0''�0�>�� /� 0'�P,�@<�  k���
 �8 "� /'��� �8 � ��T � ��OD�W�!��  (���'< /D'�" �� 8�	4 0'�"�f @<���8

� 8�� ]��+��e (� J�  
(L ) �#	�� �"���j�Cumulative Change(  

@	!  @!"�/�*E �
 ;��e" ����� /� (���'< �" (�+�8 p�4 0�8
�
 ���j� ��
� W�% �8 �� (8�: �" ��T� /� "� (���'< .0��	4 �!��� "� 0'�

 /#!�� � V���� �T" @>�m ]�" �8FD� /� �
 ���j� /4r�! Z�#	��/� � 0��� -

 �� W�! �8 ���j� ���E�� �
 d^)
 .88�K/� �"�'� W�z
 (���'< /� ����
 |�f (��^
E�m ��T���� �
�"PK4 ("�"8 0��T�  �#	��0' O� /h4�'L .



38                                                                                                     �� (����)� ������� (8�: �" ��T� ������"X�4 �"�<" DREAM 

 0�0e (���'< ��0� |�f k��!�< /4r�!�
�
 @)� 0�0e (���'< �� � � 

�
�
 /!0��� � 
 �K" �  8�e� 8�D
	� � |�f V	� ]�� �%�$��" 7�'� q�<
 �8 8�"8���E �� �
;�J� k��� �" ���4 ���� �"��
 7�4"�� U!�� /� (��

 .7������ @!8 /� "� ;0� Y�' e" �� �" 0�0e (���'< @>�m ]�" �8 /h4�'L
�
�
 @)� k��� ���� 0�0e (���'< ��0� /4r�! k��!�< � 
5/1 

 88�K 8�D
	� �8 (0E�8���E �� �8 �
�
 /! �� /4r�! k��!�< � 

 �+4��� 0�0e (���'<5/0 �8 0��� 8�D
	� �8 /4r�! k��� 0E�8  ��

���E  /#!�� � V���� �" ���4 �<�\" �T" N�
 /���"�  0E�8 N�
)�� � 	0.5 	 �	1.5
 � 1 (W�!�� .8�"8 8�e� �	�0� (���'< /� @$O4  

/h4�'L �  ��T� Z0'��� d^)
 /4r�! (��;��>��  �8 /#!�� � V����
/�*E ) �����,Dynamics ��4 (F��� W�	�" @!" ."���] 8�e�  W�� 4" p�4

 �8 � O��� (�\��� �� /\��)/�*E  (���'<d^)
 ;0�  �K" / $>" .0���/�I'
 
�i48��
  8��Py4 "� 0�0e (���'< ���E �� �8�
 �>�f "� /�*E ]�" �"��

 ���8�	4 V��% �" /�I'
 N� �8 0�>�� /� u���
 �T" /� 8�"8 ��D
" ]�'h	� .
 �+�8 V%�'
 �" (���'< 8���@!8 /� .0���� @	O� /
"8" �8 (��]�" /� u���
 

/�*E  [�\��;8"8 
� 8��:  
  

(�
� ) W�� 4" p�4Shift Type(  
@	O� ]�" �8Z  W�� 4" p�4 �����) /\���� �\���(  d^)
 "�
� 0'� .

k�, 7��8 q�< Z8��
 ]�" �8/\�� �8 W�� 4" @!"Z  
(L /*�� ) �4�
�Time Lag(  



7��8 �� ��� :X�! F:<                                                                                                                              39  

 
 Z0�0e (���'< 8���" � /#!�� � V���� 0'�"�< X��4" ("�� �r�	#


�0
 4�
�� 48��
���  @	O� ]�" �8 .@!" ]�" ��
�9Om�� �
 8�"� W�! -

Z8��  
(M /'��� �8 ���j�) ��Change in Cost(  

 (��� f" @	O� ]�" F�	D�;8��  �8 ���j� 0E�8 �+4��� ����/'  0�>�� /�
"�"(  @��T q�< �� X"8 w�� �� �� D� ��/+4 ] �"8  /� �I�"�� �8 W�:�


@��<�
 /#!�� � V���� ��
��  / <��P, �B
��
� 8��  �8 ���j� 0E�8 .@!"
��
 /'��Z0��� @$z
 �� �*'
 04"��  

(� ) 8�D
	� �8 ���j�Change in Yield(  
 W�:�
 �� 8�D
	� �8 ���j� 0E�8 @	O� ]�" �8"�" /�(  �� �� D� ��

 �8 X"8 w��"���I� /� @��<�
 /#!�� � V����/� � ��
� F
�� ���E
�
 / <��P, 8�"� 8���
(���'< ���P, �" ���4 8�D
	� �8 ���j� .88�KZ 

Z@!" @$z
 �r�	#
  
(=  �� W�� 4"� )Shift(  

/'��� �8 ���j� �" ���4 d>�f �T" � 
"��, ]�"/� "� 8�D
	� � 0�>�� (�� -

 �8 k��� 0E�8 ���E���/' �
 ��)4 W�:�
 0m"� �� 0�>�� ����� .0�8
�
/� "� W�� 4" �"0�
 04"��/'��� ("�e" �� 7�� O
 ���E �� (8�D
	� � ("

 �8 .0��	4 8�"�@>�m X�8Z  �" ;8�* !" �� "� d>�f W�� 4" 7��8/I�"�  ���
�
 /$!��
:0'�  

  

� �
8�D
	�	�8	���j�	0E�8

/\��	k)�
	 �

�/'�� 	�8	���j�	0E�8

1 � 8�D
	�	�8	���j�	0E�8

 



40                                                                                                     �� (����)� ������� (8�: �" ��T� ������"X�4 �"�<" DREAM 

 @	O� ]�" �8 �� N�
� ��j�k ;��',�
 8���" (" /� 8��/� !��/
  ��
 /\�� k)� ]��#� ��D
"
 Z/\�� k)� .8�"8 8�e�
 /\�� &��� ��<" W�� 4"

 4�8�/� W�� 4" N� /� "� 8�D
	� 8�$J�  ]���, @	! /� (8�	��%�f /� 
 k��� �8���/'  0�>�� 0m"�W�:�
�
 F�0$� Zk�, .0'�q�<  ("�� 7��8

�
 N� Z/\�� k)�� 0���  
(� @��<�
 W�	 m" )Probability of Success(   

 ��)4 "� /#!�� � V���� @��<�
 W�	 m" � 
"��, ]�"� ;8"8  � �*E ]��
�j� N�� �
� 0'�.  

  

3-1-5- �I5G ) S��T8Adoption( 

 @!" X�r/�*E �%�'
 ("�� ���P,�  "� 0�0e (���'< /�
� P,�04� Z
8�� F�	D� �8 .

 /�*E ]�"
���B%" u���


 �" (���'< /�
 F�$��0
 ��
� 

 ("�� X�r
 /� ���� !8

 �� ���P, �z�"0m/*�� ) ���P,Adoption Lag 8��
 [I! �z�"0m � (
) ���P, ��i 4"Maximum Adoption Level/� ( �" (0E�8 ���E



7��8 �� ��� :X�! F:<                                                                                                                              41  

 
W�:�
 �
 0�>�� 0�0e (���'< U!�� /� Z8��8�"� 
� 88�K ]�" �8 .
 /�*E]�'h	� �����, ]��#� Z���P, �'�'
 �#��� X�< � ��
� /� u���
 (��

�
 /� �#�"� ��T� /� 0�0e (���'< ;��>�� ��T� F�0$� ("�� ���B%" ]�" .8��
 0� 0'�"�f ;0��)
 (���'< ���P, �� �J'�48��
��� �
 .0����
 (���'< 04"��

 �" �� 0�>�� /�I'
 ��	� �8/�I'
 @	O� /
"8" �8 .8�� 8�"� �+�8 u���
 (��
�
 ;8"8 [�\�� /�*E ]�" /�:8��  

  

(�
� ) ���P, FD�Adoption Form(  
 @!" [�\�� F��� �� U!�� (���'< ���P, /� �#��� X�< @	O� ]�" �8

�
 Y�^ 4"88�K . 7��8 �8) �If &��� X�< p�4 �8Linear � (s FD� 
)Sigmoid (F��� ;8�* !" @!"Z  

(L /*�� ) ���P,Adoption Lag(  
/*��  �+4��� ���P,/
E�<  �z�"0m /� �0�!� ("�� ��i 4" 8��
 �4�
�

 ��
� �" ���P, [I!F��� w� !8 �
 (���'< �8��Z0���  
(M ) ���P, [I! �z�"0mMaximum Adoption Level(  

 ���P, [I! �z�"0m (0E�8) 0�>�� 7J! w�!" ��
 d^)
�� 88�K 
 F	� �8 V��% �" ��K0''�0�>�� 8"0#� �� @)� ��� [I! ]��#��
Z8��  

(� ��) ���P, |�Disadoption(  
�"�� F�
�� ��D
" @	O� ]�" �8I�� �8 /� � (���'< ��
 |�8��Z 

�
 �O�
Z88�K  
(= ) �z�"0m [I! �8 W�!Years at Maximum Level(  



42                                                                                                     �� (����)� ������� (8�: �" ��T� ������"X�4 �"�<" DREAM 

 �z�"0m [I! �8 (���'< /� �>�! 8"0#� @	O� ]�" �8 ���P, �*m
�
�
 d^)
 88�K8�� �  

(� ) |�� W�!Years of Abandon( 

>�!�  @!"�
 {�*�" ���P, |�� �� �8 /�k�, .0 <" q�< ]�" �8
 8��
.@!" �*E  
  

3-1-6- �I5G ���";) �;Costs( 

;8"8 /h4�'L/'��� /� u���
 (��) V���� (��Research /#!�� Z(
)Development) ��) 4" � (Dissemination'< (� /�I'
 �� ("�� 0�0e (��

�
 0��� 8�e�
 �"���� ��  �8 "�/�*E ;8"8.8�	4 8�"� /�I'
 �� /'��� (��  
�K" ;8"8 ���4"�� �J'� 7��8 Z0��$4 8�e�
 Z/'��� (��/$!��
  d>�f�4 &<�'


)Gross Benefits "� /#!�� � V���� (@�"8 0�"�f]�" �8 g0� . @	O� 
 ] <�K �i4 �8


��/ /'��� (��
8���" /� u���
Z 

/\��  �
F��� w� !8 

 �8"8 �"��
 (���'< ("��
�"8�� ;�J� �
'�" �8 .0����� /'��� (��;�J� �"8��  4�8�/�  �8 (���'< ���P,

�	4 / <�K �i48��Z /'��� ]�" "��� a��#� �8 �� � 
"��, �8 W�� 4"/�*E 
 (���'< ���>;0� 04"@	O� F
�� /�*E ]�" ./'��� 8��
 �8 ���� (��



7��8 �� ��� :X�! F:<                                                                                                                              43  

 
�
 F� � ���! ZR���� Z/#!�� � V����0��� �
 ;8"8 [�\�� /
"8" �8 /� -

:04��  
  

(�
� ) W�!Year(  
 (�� �� N�
� �� @	O� ]�"Label Years /� F�	D� ���8�f ���E

�
Z8��  
(L /#!�� � V���� )R&D(  

/'��� @	O� ]�" �8 (��/4r�!  �8 0�0e (���'< /#!�� � V����/�I'
 
Y�^ 4" ;0� �
 8�"�Z8��  
(M ) R����Extension(  

 �8��'�" /'��� (��/4r�!  �8 0�0e (���'< ��) 4" � R����/�I'
 
Y�^ 4" ;0�@$T �
8��Z  
(� ) ���!Other(  

 /4�K�����/'  �8 0�0e (���'< ��) 4" � W�� 4" Z8���" �� /� �$4�e/�I'
 
Y�^ 4" ;0�8�e� /� �
�
 8�"� @	O� ]�" �8 0��� 88�K  
(= ) F�Total(  

/'��� F� p�	�
 ���! � R���� Z/#!�� � V���� F
�� � ;8�� ��@!" .
/� @	O� ]�"�
 F�	D� 7��8 U!�� ���8�f ���E.88�K  

 

3-1-7- �I5G ) �����8Dynamics( 



44                                                                                                     �� (����)� ������� (8�: �" ��T� ������"X�4 �"�<" DREAM 

/�*E �����,  (��� 
"��, ���" F
��/4r�! ;��8 /�$� F�$� �" (��!
k)�b�4 Z��-

 0�� (��
���8 "� W�� 4" Z
/\��  �" ���4

) (���'<�(Z 
/4"��� � ���>�
-

 ���
 ]�" .0���
 ��
� W�% �8 ��8��
j�����/ <� �
 ����� � �8 "� ��"���j� ]�'L 04"��/�*E 

���" /�*E ]�" .8��+� �i4 �8 �"���(�� W�! /� W�!  /� u���
 (��� 
"��,
�
 k��	4 Z/�I'
 �� ("�� "� �"��� � (���'< 8����� ]�� )�� .0�8/�*E 

�����,  ("��;0��)
  (8��� ���B%"� ;8��  ("��f��;�  ��8��
��"��k 
;0�  @!" X�r�K�/' ) � !8manual �8 (/�*E  �� �"���Enter Potential 

R&D Impacts on Dynamics Page Y�^ 4"  ��t �8 .8��"�] ���E 
 �8 (���j� /h4�'L/�*E  88�K 8���" (���'< �� �"���/�*E /� �����, ���E

 �� ;0�8�"� ��8��
 � 8���" �"80�
 ���8�f��"��k ;0�  0'�"�f ���
 �"
�
 /`"�" /
"8" �8 /�*E ]�" /� u���
 ����\�� .@<�:8��  

  

 (�
�k)�) ��Elasticity(  
 �8 ��8��
 @	O� ]�" /4r�!k)� �� 8 �8;�� /�$�>�� ("�� (��! � 0�

 g�:
 ]��#��
8��Z  
(L ) 0��Growth(  



7��8 �� ��� :X�! F:<                                                                                                                              45  

 
b�4 �+4��� @	O� ]�" 0�� (������ "�(  �8 g�:
 � 0�>��W�!��  �"

;��8 /�$� g�:
 � 0�>�� ("�� (��!@!"Z  
(M ) /4"��� � ���>�
Tax and Subsidy(  

 @	O� ]�" �8b�4 �8 /4"��� � ���>�
 (��;��8 /�$� � 0�>�� ("�� (��!
g�:
 ]��#� 
� 8��Z  

(�  �� W�� 4" 0E�8(%) �  
 W�� 4"/\�� /� � ;8�� (���'< �" ���4 �8 k��� 0E�8 ���E���/' 

0m"� �� 0�>��  W�:�
�
 ����88�K �  
(= �8��8�"� )Import(  

 �8(8�"�
 F�
�� F�$� �") "�e" �" x, (��ex post 0��� �"����� Z(
 (��� 
"��, ("�� �E�f ��8��
 0'�"�^��+>" ("�� W�! 8�"� a
 ^
 (��

�
 p�\�
 ]�" .0''� 04"��@����K ]�" �8 .0���8�"�
 /4�K  �/� ��i'

@>�J!;8"8 �8�	4 8�"� ��D
" Z/� /� ���� �$!�'
 ���EJ��/ ;0� 04" 8�e� 

 (�� �� N�
� �� .8�"8Import /�*E (" /h4� /��)
 k��	4;8"8 ;0�Z 
�
 ��D���
 ;��e" �"����� /� ;��', ]�" .88�K 0�8;8"8 ���� F
���  Z��

k)�b�4 Z��X�4 �" "� /4"��� � ���>�
 Z0�� (���"�<" .0'��	4 F� '
 �+�8 (��
 7��8 ��� X�+'� "� ��� W�E";8"8 ]�" �� ��@���� �
0'�:  
  

1-  �8/�*E(�� ;8� OKZ  �" 7��8*�8� �� �I! ���  @
B� �� /�
 9�#�!  p��� 8��g�E �i4
� 0'�Z 



46                                                                                                     �� (����)� ������� (8�: �" ��T� ������"X�4 �"�<" DREAM 

2- ]���'� /� 8�"8 ��i 4" 7��8Z ;8"8 �" k�, Z0'��� �� 4�8�/�  ]���'�
Z0� 0'�"�^4 8�"� 

3-  @O^4 �� !
 /�I'
 X�4 F
�� 0���

��	� ��%(  �8 /�
/�*E a��#� ����'!-

 X�8 �� ! .0��� ;0�
��4 ;��	� W�! Z��

 �� ! ]�
�!
� 04"�� 
 ���" (��� 
"��,
;8�* !"8��
  F�$� �" �+>" �8� �� Z /4"��� � ���>�
 �� 0�� b�4 Zk)� ��8��


0��� .X�+'�  �8�	4 8�"��  X�! �� ! Z�� 0E�8/'��� �8 ���j� � 0�>�� (��
 X��JL �� ! 0E�8k�"�<"  8�D
	��%�f /�  (���'< �8 ���j�8�� 0�"�f .

7��8Z  �� ������e � 
"��, W�� 4" �" ���4(���'< )�(  �" "�/I�"�  /$!��
 ���
�
:0'� 

  

� � �K � W�:�
	@	�� � ���P,	0E�8 � @��<�
	W�	 m"
/100 
  

4- ;8"8 �� �8 /� �>�! ��	� �" 0���/�*E  ����'!d^)
 ;0� 04"  8�"�
W�! �8 ��8��
 �K" � m 04�� �*E ]� O^4 (��0'���.  W�! 8"0#� /h4�'L

 �" � 	� ;0�8�"�;��8 /�$�0��� (��!Z W�!��  (�J 4" ��;��8 /�$� (��!



7��8 �� ��� :X�! F:<                                                                                                                              47  

 
;8"8 (�! 7��8 .@<�K 0�"�f "� �f� W�! ���" /h4�'L "� ��;8"8  (8���

 �" � )��;��8 $��/ ��!( ;0� ��� &I� 08�� 0�"�fZ  
5- F��< ("��(��  �' 
0��� V%�'
 �
�!" /
��K Ff"8 �81  8�� / ��4

� 

6- ���" /D'�" ("�� ;0�8�"� (��
�+'�� /� /�$� �8 (0�0e (��!
�
 X��4" 7��88��4 ]�� �" 8��Z  @!" X�r�K�/' ) � !8manual �8 (/�*E 

) �"���Market �� (Enter potential R&D impacts on Dynamics page 
 �8/�*E  ��t �8 .8�� Y�^ 4" (���'<"�] ���E /� 7��8 ���8�f ��%
;8"8 � ;8�	4 (��!��� ����'! ("�e" W�% �8 "� ���, (���� ��( ;8"8 (��

�
 ;��f� ;0�8�"�.8��! 
 

3-1-8- �I5G ) "���4Spillover(  

�
 ����� /�*E ]�" �8 W�� 4" ��D
" 04"��<'���( /�m�4 �"/�m�4 /� (" ("
 �i4 �8 "� �+�8

k�, .8��+� q�<
 X0� 8�e�

@!" ����! � 
 ��D
" /h4�'L
 8�e� ����!
 �8 0��� / �"8

���E ��  0��� ������K�/' �!�) ��Spillover 9��\ xy! � Y�^ 4" "� (
                                                 
1 Quotation Mark 



48                                                                                                     �� (����)� ������� (8�: �" ��T� ������"X�4 �"�<" DREAM 

 W�� 4"'<���( )Technology Transfer Coefficient d^)
 "� (0��	4 .
k�, W�� 4" q�<'<���(  N� /�I'
 8�f ("�� � �*E V%�'
 ���
 �8@!" .

�! ]�"� W�� 4" � ��'<���(  /*�� ("�"8� ;8�� �
 q�<8��  /�'<���( ��( 
����! ;0�  V%�'
 �"�+�8  (���'< ]��+��e;0� 8�e�
 � �� ���P, ��

"8 "� ��T�� ]�� )���40 ."�" /�(  N� ��<�E ����'! ��/�*E �!� 8�e� ��
� / �"8 @!" X�r  ������Kc�� W�� 4" (���'< / <�� ���> �"'��+��e� 

)Substitutes
	D
 �� (� )Complementary( �� (���'<�
�
 (�� �  W�	 m"
V%�'
 �" @*e �� ]�� W�� 4" �� ) W�� 4" 9��\Value (0��	4 d^)
 "� )/�  

@!��, N� /#e"�
 (8�� @	O� ]�" �8 .
� �"�� �4�
� /*�� )Lag (
48��
���  (���'< W�� 4" ("�� ��4 "�#���] 8�	4  .((��� f")/�*E  ("�"8 ����!

@	O� �*
 ^
 (��@!"  [�\�� /� /
"8" �8 /�N� �� �
 / f"8�,:8��  
(�
� ) ����!Spillover(  

 ��Y�^ 4" /� (���'< (������! �!��� ��D
" @	O� ]�" �" �`�e �"�'�
�
 7�"�< ����'!k�, .88�K<Z@!" ����! 8�e� X0� Z7��8 q�  

(L '�)4�e� 
	D
 ��� )Subst.  ��Comple.(  
 @	O� ]�" �8�Kc��  /�I'
 /� ;0�8�"� (���'<���>�"  �� �'��+��e
�
 d^)
 �
	D
8�� ;��>�� ���4"�� ]�� )�� �� (���'< Z�'�)4�e @>�m �8 .

�z�"0m) /'��� k��� �8 � (Y�^ 4" ;0� � �
 q�< �
	D
 @>�m �8 8��
(���'< /� ��/� 7� ,�/ !�  � ;8�� 4�8�/� �  (8��� (��7��� �
 &	e -

k�, .048�Kq�<  �8 7��8"���'Z e�(���'< �'�)4��@!Z  
(M ) �"From(  



7��8 �� ��� :X�! F:<                                                                                                                              49  

 
/�I'
�
 �)4 �� �" (���'< /� ("0���  d^)
 "�
� 8��!Z 

/� ���$� 8��+  ]�"/�I'
 ;0'�8 �)4 ) (���'<Spillout RegionZ@!" (  
(� ) /�To(  

/�I'
�
 @<���8 "� (���'< /� @!" (" ��mBIE" �� /� � 0'�/�I'
 
) ;04��KSpillin Region�
 (Z0'��K  

(=  �� 9��\) ���"Coefficient( 

�
 ��)4 /� @!" �$��\ �8 ;0�8���" /'��� k��� �" �"0�
 /L 0�8
/�I'
 �Z�� Z �8/�I'
 � F���  !8���� Z@!"  
(� ) /*��Lag(  

 ��
�48��
���  �" (���'< W�� 4" ("��/�I'
 �0$
 )Source Region /� (
/�I'
 ) 0:�
Receiving Region�
 d^)
 "� (Z8��!  
(
 ) gPmDelete(  

 ]�" Y�^ 4" ��/'��K gPm ����! x����
 0m"� x����
 � ;0�]��+��e 
�
8�� �  

(> ) ����!Spill(  
 /'��K ]�" 8���" ����'! ("�� "� ����! x����
� ;8�	4 @!" X�r  �" F$�
 ����'! ("�e"�� ;8�� ���j� V%�'
 8"0#� �K"Z ]��#� .8��  

 (���'< ����! �K" � m /� @�"8 /e�� 0���Y�^ 4" ;0)4  x����
 0���
) (���
 ����!Dummy Spillover Matrix (�%�f /�  F�
�� �" �`�e /D'�"

�
 7��80���Z �
 8���" .8��k�,q�<@!" 0m"� �O����
 Z /�  �J'� /�
���'<(Z ;��e" /�I'
 �8 ���P, �� ("�� /� ("�#��a ;0� �
 "�.0�8  



50                                                                                                     �� (����)� ������� (8�: �" ��T� ������"X�4 �"�<" DREAM 

3-1-9- �I5G Y���) )Results(  

N� F�
�� ("�� ����'!Z 
� �"�� ��
�< ) "�e"Run ( "� �8/�*E  ����'!
 N�
� R�� 4 ��8�	4 . 7��8 �8 ("�� /'��K �8�8 ��"�K� .8�"8 8�e�  

 /� @O^4) W�0e ���ETable Formatk�, /� ( q�< @!" �/� !��/
 
/�$� R�� 4 �� (�+�8 ��#>�I
 (��m /� �>�0e /� (��!
� 0���Z  /<�\"

�
 .8�� ]�" �8
����� @>�m  ��
 �" ;8�* !"�"�4 

 ]�`�, � r��
�
 ����'! 04"��

;��f� R�� 4 /�-

 �!� !8 ;0�
 "0�,0'� /� W�!�" �� /�*E �8 k��	4 @�
��� ZR�� 4 .�+,�L  "�� / �"8  ��

/�$� /� ��
� �� (��!�K�/' W�0eZ  X��4"
� 88�K ]��+��e 0�0e R�� 4 Z
 ����B%" ;�+��, �8 8�e�
 R�� 4
� 04�� ��� . X�8 ("�� @<���8 �e��f

 �" ;8�* !"�
 �' 
 F��<0��� .@	O� (�� /� u���
 ]�"/�*EZ /� ��� ���E
�
 a��#�:04��  

  

(�
� ) ��"�K p�4Report Type(  
 �8}4 �" �D� ����� @	O� ]�" ��� /�8 ��"�K� �
 Y�^ 4" "�0'�Z  
(L ) 8���"Generate(  

@	O� ]�" Y�^ 4" ��Z �
 p��� ��"�K N� 8���"8��Z  



7��8 �� ��� :X�! F:<                                                                                                                              51  

 
(M k�,) ��L �� k��	4Preview  ��Printer(  

 /h4�'L @	O� ]�" �8 @�#\�k�, ��"�K 8�� Y�^ 4" k��	4�� ��( 
/�*E /4��"�;8"8 k��	4 Z � ;0�) W� '� �"�4Control Bar 0�"�f ���o (

 /h4�'L .0��K�/'  �+,�L /� ��	�� O
 "� ��"�K 7��8 Z8�� Y�^ 4" ��L
�
 �8 ����� / $>" .0 !�<;��',  Y�^ 4"�+,�L  �� 8�"8 ;��e"8�0�
;  � ��L

 8"0#�/^O4 Z8��! d^)
 "� �,�L  
(� ) "�e"Run(  

/��	�
 ����'! ("�� "� R�� 4 �" (0�0e( Y�^ 4" 8���" Z;0� � ;8�	4
 �8 "�e" 0�
� /��)
 �� 8�D
	�/�*E �
 ����'!0���Z  

(= 9��
 ��!( )Rank(  
 /'��K ]�"/�$� R�� 4 9��
 "� (��! � / f�! �8 ��<�E�e��f  W�0e

8�"8 8����� �  
�( /O���
 )Compare(  

�
 /'��K ]�" �" ;8�* !" �� �+�0D� �� "� a
 ^
 (������'! �"�� /O���

.8�	4  

 @�	�" /� /e�� ���K�/' ��( 9��
 ��!(  [�\�� /� /
"8" �8 /O���
 �
 � )���� ��  / f"8�,
� 8��.  

    

3-1-9-1- 1��&�
�4 )Rank(  

 /�*E ]�"�
 ;��e" ����� /�"� R�� 4 /� 0�8  Z����'! a
 ^
 =�I! �8
/O���
 a
 ^
 (�����#
 w�!" �� � &�	�� Z/�I'
 �� /�I'
 ;��K F�$� �" ("



52                                                                                                     �� (����)� ������� (8�: �" ��T� ������"X�4 �"�<" DREAM 

 &<�'
)g�:
 ZF�;0''�0�>�� �� ;0''�(/'��� Z0�>�� (��0
��8 Z b�4 �� ��
 9��
 �
f"8 ;8���0'��	4@	O� . /'��K ]�" /� u���
 (�����$�"04 :�"  

(�
� ����'!-) &$'
Scenario-Source(  
 ]�"@	O�  X�4������'! X�	�( "� 8�e�
  ��)4 � ;8"8 ����� �8  N�
�

 (�� �� �8�	4Y�^ 4" ��D
" N� �� ��  ����'! 7�"�<
� 8��. ����'! (
���^ 4"  �8 xy!@!�J<  @!"� @	! �"�'� @������'!( Y�^ 4" ;0�

)Scenario-Selected (8�"� �
Z8��  
(L ����'! -Y�^ 4") ;0�Scenario-Selected(  

 Z@	O� ]�"
 (������'! @O�>

Y�^ 4" ("�� ;0�
9��
 "� (��!

 k��	4� ;8"8  X�r
 @!" (������'!

Y�^ 4" U!�� ;0�
 �� .0'��� ;0�"�e" ZW�0e �e��f��� �8 �
 ����'! (�� �� N�
� �� �"��

 �" "�@!�J< Z8�	4 ���f ���^ 4" (������'!  
(M ) X�t8" [I!Aggregation Level(  

 Y�^ 4" ��D
" @	O� ]�" �8 �;��K Z����'! [I! /! �8 X�t8"(�� 
�'
 � V%�'
 ("�� V%��
�/O Z8�"8 8�e� R�� 4  

(� ) ��LPrint(  



7��8 �� ��� :X�! F:<                                                                                                                              53  

 
/$��(0'� 8�e�
  ��"�K "� � ;8����
�	� ) W� '� �"�4Control Bar (

���o 
� 8��  /�;��e" ���*E ���
 @��mZ  � ��L Z�J 4" � "0 �" /� ] <�
#\� �" ���fk�, @��
 ����� /� "� k��	4Z0�8  

(= ) 0����OK(  
 ��@	O� ]�" �" ;8�* !"Z ;��', 9��
 /� u���
�
 / O� (��!Z8��  
(� ) ����'!Scenario(  

 @	O� ]�" �8�
 9��
 ������'! X�4Z04��  
(
  �� ;��K Z����'! F�) /�I'
Scenario Total or Group Total or 

Region Total(  
 [I! /� / O� Z/�I'
 �� /�I'
 ;��K Z������'! �
�!" @	O� ]�" �8 X�t8"

�
 ;8"8 k��	4 ���^ 4"Z8��  
>( ) ;0''�0�>��Producer(  

 ;0''�0�>�� &<�'
 �+4��� ���4 (���'< ���P, �"� ;8��  (�� �� N�
� ��
/� ;0''�0�>�� &<�'
 /� u���
 R�� 4 Z���"�f 9��
 �>��4 ���EZ0� 0  

N( g�:
) ;0''�Consumer(  
g�:
 &<�'
 N�
� �� � ;8�	4 d^)
 "� ;0''��
 �� (�� �� �"��

 "� R�� 4��� /��9 Z8�	4 ;0��)
 �>��4  
(� ) @>�8Government(  

 @>�8 0
��8 @	O� ]�" �8��"�K ;0�  R�� 4 Z�� (�� �� N�
� �� �
 u���
��� /��9  9��
 �>��4�
�4�Z0  

(� ) F�Total(  



54                                                                                                     �� (����)� ������� (8�: �" ��T� ������"X�4 �"�<" DREAM 

 /#
�e /� /� @!" �#<�'
 F� 4�8�/� / <�� ���P, /#!�� � V���� (��
�
.0!� /� F� &<�'
 Z�� (�� �� N�
� ��0� 0�"�f 9��
 �>��4 ���E �  

(. ) �
f"8 ;8��� b�4Internal Rate of Return(  
/��
�! /4r�! ��8��� b�4 �+4���� � V���� �8 (�"PK /#!�� ;8��  ��

�
 �� (�� �� N�
� "� R�� 4 �"����� /��9 .8�	4 ;0��)
 �>��4  
  

3-1-9-2-  �R��*&)Compare(  

�
 ;��e" ����� /� /'��K ]�" =�I! �8 "� ����'! @*e �� 0�8a
 ^
 
 @�!�Om F�
�� ("�� @	O� ]�" .0��	4 /O���
 �+�0D� ��m"�%� ;0� X�r � 

 @!"����'!���� �
 /O���
 /�I'
 � V%�'
 ;��K [I! �8 /���4 0 ("�"8
4�OD� �
�!"� ���';��, �8 .0 �" /� @!" 0�*
 &�"�
 �" ("�K�/'  ����'! �y�

)copy scenario ;8�* !" (8��O� ]�" ./'��K ("�"8 @	�
 ��� (��:0���  
  

(�
� ����'!-) &$'
Scenario-Source(  
 ]�"@	O�  �8 8�e�
 (������'! X�	�/#>�I
  k��	4 "�� ;8"8  ����� �8 

�
 8���" /O���
 ("�� �� Y�^ 4" ��D
" Z����'! X�4 (�� �� N�
� �8 .8��
 �8 ����'! X�4 @>�m ]�"@!�J< ) ���^ 4" (������'!Scenario-Selected (

�"�� �
8��KZ  
(L Y�^ 4" (����'!) ;0�Scenario-Selected(  

@!�J< Y�^ 4" (������'!�
 k��	4 "� /O���
 ("�� ;0� /e�� 0��� .0�8
8��  /� ��
�	�
� �"�� �J'�  Y�^ 4" /O���
 ("�� "� ����'! �88�	4  /�



7��8 �� ��� :X�! F:<                                                                                                                              55  

 
����'!( W�"Z ����'!( ) /��,Base Scenario (@!" �8�	4 N�
� ��� �8 �� .

 Z����'! X�4 (�� ��
� �"��  �� "� �" @!�J< ���f /O���
8�	4Z  
(M ) X�t8" [I!Aggregation Level(  

 /'��K ]�"I!� =F��� "�e" ("��  � /�I'
 ;��K Z����'! F
�� /� X�t8"
�
 d^)
 "� @!" V%�'
8��!Z  

(� ) ��LPrinter(  
/�� 4  �8 "� /O���
/�*E �	4�k�
 ��)4 Z �" ;8�* !" �� �� �8 /� 0�8

 �"�4 N�
 ����� ZW� '�
 8�"8 ;��e"
 ���*E ���

 Z0��	4 @��m
 �J 4" � "0 �" /�
 ��L Z/ <�

;8�	4 k�, @�#\� �" ��Z8�� ���f k��	4  
(= `���0 )OK(  

�
 0���� ��
�< �" ;8�* !" �� �"��;��', Z@O� "� /O���
  
(� ����'! F� Z) /�I'
 �� ;��KScenario Total  ��Group Total  ��

Region Total(  
 X�t8" �" ��I! /L /D'�" /� / O� /�I'
 �� /�I'
 ;��K �� ����'! �
�!"

Y�^ 4" ;0� 4 "�k��	 �
Z0�8  



56                                                                                                     �� (����)� ������� (8�: �" ��T� ������"X�4 �"�<" DREAM 

(
 ) ;0''�0�>��Producer(  
���*� 8�e�
 (��&<�'
 �8  a
 ^
 (������'! ���
 "� ��K0''�0�>��

 ��)4� ;8"8  (�� �� N�
� ���� R�� 4 Z��� /��9  �>��4�"�f 9��
'Z0� 0  
(> ) 0E�8Percent(  

 �� &<�'
���/' /� "� �$O4�
 ���� 0E�8 ���E0'�Z  
(N g�:
) ;0''�Consumer(  

 ���*� 8�e�
g�:
 &<�'
 �8 ��K0''� / f�! d^)
 "�N�
� �� � �� 
 R�� 4 Z�� �"�'���� /��9  �>��4 7�i'�
� ��40Z  

(� ) @>�8Government(  
 (�� �� N�
� ��/'��K ]�" �
 "� R�� 4 �"����� /��9  �>��4 0
��8 ("��
Z8�	4 ;0��)
 @>�8  

(�  F�)Total(  
 (�� �� N�
� �� 4 /'��K ]�" R����� /��9 >��4 F� &<�'
 w�!" �� �

�
 9��
� 04��  
(. ) /'���Cost(  

 �8 ���*����/' �
 0�0e (���'< 8���" �"�'� (�� �� N�
� �� .0���
 R�� 4 Z����� /��9  /'��� w�!" �� � �>��4 /#!�� � V�����"�f ��"�K' 0

.0�  
  
  
  
  



 

  
  
  
  

?4�	8 Q�  
  

3��� ��6
�  
  

1- 5&�;3	  

 (8�: �" @<����;8�* !"8��
  � V���� (8�: �" ��T� ������" ("��
 FD� �8 /� ���+>" �� Z/#!��1 k��	4 Z;8"8 ;0��
 p��� Z �� �8 /� 88�K

��  /\�� &�����0�  � V����� @!�\��� &���. �� � ��  ��49���� /�  @	��
 /�>�" �"0�
 ��
 8���" ���4"�� ZV���� /h4�'L .0'������'<( "(  @�
��� ��

/<�E �� 8�D
	� k�"�<"/'��� �8 ���e �8 0��� / �"8 "� �����E ��  ]�"
/� ��T� k��� ���E �8���/'  �� W�:�
 0m"� �� 0�>��� ZF��� ����  � ;8��

/� /\�� &��� �8 (�"�
 W�� 4" ���E@	! /� @�#��
 /� � ]�`�, �   �	4�k 
 ;8"8
� 8�� . 4�8�/�  ��i 4"
� 8�� /� g�:
 � 0�>�� k�"�<" /� W�� 4" ]�" 
�   �"��� @	�� k��� �/� �  88�K ��'
.  

  
  
  
  



58                                                                                                     �� (����)� ������� (8�: �" ��T� ������"X�4 �"�<" DREAM 

 
  
  
  
  
  
  
  
  
  
  
  
  

 FD�1 (�+>" :�,�/ ������� &<�'
 ������" ("�� �\��� � /\��  
  

 0�0e (���'< ���P, ��/D4��� � (� 	� @	�� ��K0''�0�>�"�" /�(  ��
�
 @<���8 (0�>�� 0m"� 0''�"���] 8�e� ,�k ��'� 
� 8��  ��K04��P,

0�0e (���'<  � J� ��)#\�8�� ��"� /� ���/'  0�>�� 0m"� ��/� ;�"04" � 
k��� �/ <� g�:
 8"��
 .@!" � )�� @	�� k��� �" /� �� ��"�� ;0''�m�4�/ 

��!"�  @O�  g�:
 �"��
 �8 @	�� k��� &<�'
 p�	�
 �" /��� 
)��!#�  �" g�:
 k�"�<" � (��  /��  )!"#( @!8 /� �
 8"��
 .0��

0''�0�>����K ��4  �� ��"��m�4�/ � "$% �
 d>�f p�	�
 �� ��"�� /� 0���
 0�>�� �8 @	�� � /'��� k����� )� #$% � �� � &� 	 ∆�( k�"�<" � (

 

 

 

 

 

 

 

@	��  

  

 

 

W�! �8 �"0�
 

 



N� @!��,                                                                                                                                              59  

 
 �" 0�>����  /��   �
z
 ��"$# �
 &<�'
 p�	�
 �" F� &<�'
 .0���

g�:
 � ��K0''�0�>�� ��K0''�@!8 /� �
0�� � /� �" �$���� ���E
FE�m Y�\  k������/' �
 /$!��
 /�>�" 0�>�� �"0�
 �8 0m"� �� 0�>��-

) 88�K� � ��"P> .(Z ;�"04"  /�>�" 0�>�� �"��
 �" ;8�* !" �� /� �"���)��(  �
 k������/'  0m"� �� 0�>��)� �" ( �8 (0�
� F
"��8�����  (8�: �" &<�'


 /#!�� � V���� �" ���4
� 0'���Z  4�8�/� ;�"04"�� 8�����  �" (� J��  / �"8
V��8 ]�	^� ��D
" 7���� � )�� ������� &<�'
 �" ��7�"�< ;0�  � 4�8�/�  ��

 ���B%"(� J� /� ��i'
  d�:^� /'�J� �)��c, &��'
8���" �
.88�K  
 ������� (8�: �" ��T� ������" �8/� @!" X�r ��
� � &<�'
 ����e (0'�

/'��� ��4 ��8�� /e��Z  @!" ]D	
 "���/*�� "( /��
�! ���
 �4r�% (�"PK
/�>�" FD� .0��� / �"8 8�e� &<�'
 ����e � R�� 4 ���P, Z2��
� Z (0'�

 &<�'
 ����e�� /'���/��
�! �" ���4 (�� �8 V<�
 (�"PK/#!��  (���'<
�
 ��)4 "� 0�0e/'��� � &<�'
 ����e (8�	� ���
 .0�8 ��<" ���
 � ��

W�! �+4��� �" 0#� (��p��� �!/��
 /#!�� � V���� �8 (�"PK@!".  
��	� ��%  FD� �" /�2 Z @!"0�, "0 �" �8 �>�
 ����e;���, V���� (��
 /#!�� � �J'� �#<�'
 � ;8�� ���^
 F
��Z04�"04  ]�"���'�;��8  /� u���
/*�� 

) k��c,Research Lag Period�
 / <�K �i4 �8 W�! ;8 �>" /! ]�� /� (-

/'��� �J'� 8�� (���
 F
�� "� (�*'
 &<�'
) /#!�� � V���� �" 0#� .88�K
/*�� >�"�/ /� (�+�8 �<�\" ��f�� N� 0��� ZV���� /� u���
 ��f�� �"�'�

) /#!��Development Lag (("�� �
���k ��( /���
 ("/� ��i'
 ��
�� �� 
 � m .0��� / �"8 8�e� 0�������E�8� /�  (���� 0�>�� N�w� !8 �8 



60                                                                                                     �� (����)� ������� (8�: �" ��T� ������"X�4 �"�<" DREAM 

 
*�� 0���/ 0�"�f 8�e� 0�0e (���'< ���P, �z�"0m /� �0�!� �" F$� ����
 .@�"8/*�� ) ���P,Adoption LagW�! @!" ]D	
 ( W�% (80# 
 (��
�� 0)D�  &<�'
/4r�!  ]�") 8�� @$z
 0�0e (���'< ���P, �" ���4 d>�f

/��
�! ("�� 9
I
e &�"�
 � )�� �8 .(@!" [��E ���8�! (�"PK ����
�'< &<�'
 0�0e (��>8 /��F  |BJ !" �� (� J� (���'< 8���) �+'J�

 (��<� k�"0�,)�J4�8�@ �
 k���.0���  
  
  
  
  

  
  
  
  
  

 FD�2/'��� �4�
� (�+>" :V���� &<�'
 � ��  
  

2- 3��� ?0�	;�  

 �� 7��8 @<����/��, �
 (8�: �" 8"��
 (�+>" �8 � 0���/#!��  ��
q�< ��� U�"�� :@!" ;0�  

- r����) ]+	� ;0�0�>�� (Homogeneous (Z0' O� 

-  (�\��� � /\�� &�"��V%�'
  �If
� 0'���Z 

������ ���	
 ����
 

)(��� ���� 

�	�������
 ��� 

(��� ���� ��	
) 
���P, 0'�"�< /*�� /#!�� � V���� 

 
/'���V���� (�� 

10 15 20 30 25 

V���� &<�'
 

5 

W�! 



N� @!��,                                                                                                                                              61  

 
- 0��(�� ���� "� /� ((�"�
) ���	4 ���E {�*�"
� 0' <"Z 

-  W�� 4"/\�� /� k��c, �" ���4 (�"�
 ���E@O�Z 

- /'��� (��W�� 4"�
 �*E "0 �" �8 F�"0m Z0���Z 

-  �" 0#�/*�� /� ���P, Z���P,!� �� �If ���E [I! /� �0�
�
 /
"8" �z�"0m� 0��� 

-  �J 4" �8/� ���P,�
 k��� �If ���E.0��� 

/� ���+>" �
 ;8"8 /#!�� /
"8" �8 8��(�i4 �4�$
 /
�4��  (����y
��
�
 7��8/� ��!�!" /� 0���@��>�" ��i'
 ������" � (0'� (8�: �"������� 

(����)�Z /#!�� �/ <� .@!"  
  

2-1- �Z�*� � �Z�� ��� /D�  

Z(8�: �" 8"��
 (�+>" �8 /� �\��� � /\�� �If �r8�#
 ��� ���E
 a��#�
� 04��:  

  

) a>"1( 
tiititi PPQ ,,. βα +=  /\��  

) Y1( 
tiititi PCC ,,, δγ +=  �\���  

  

 �� �8 /��� /�I'
 �+4��� Z 	) Z/
E�<  �" �4�
�4I�/ �
 ������" p���-

9�� .0��� W�% �8 /�I'
 �� ("�� ��;��8 /#>�I
8��
  �>� ;0� q�< @��T
q�� �" �0$
�� 
k�"�<" @!" ]D	 �\��� � /\�� �8 0�� �� 0'���  /� /�
�%�f ;�J� 0�� F�$� �" V���� �" ��t �

"�� 0
��8 �� (�� 8���"
� 04��  "�

 .0'�8 ��)4/	� ;8�� �#�"� ��8��
 �8 ����j 
Z  �#�"� Z(0�� b�4 �� "P>



62                                                                                                     �� (����)� ������� (8�: �" ��T� ������"X�4 �"�<" DREAM 

 
8�� 0�"�fZ  4�8�/� F��'� b�4 )Discount Rate (;8�* !"8��
  ("����
�/O 

/'��� � ��&<�'
 ��4  �#�"�
� 0���.  
  

2-2- 
�4 ��&���8� 	
���  

���" �� �\��� � /\�� �B
�#
 (��� 
"��, (��>�"�/  �� �*E ��
� �8
) � 0 ;0���t�  �/��
 a��#� ��� ���E:04��  
- 0,iC /�I'
 �8 g�:
 �"0�
Z 

- 0,iQ /�I'
 �8 0�>�� �"0�
Z  
- 0,iPP /�I'
 �8 ;0''�0�>�� @	��Z  
- 0,iPC g�:
 @	��/�I'
 �8 ;0''�Z  
- 0,iε /�I'
 /\�� k)� �  
- 0,iη  /�I'
 �8 �\��� k)�;8��  �*'
 �
� 0���.  

 ��8��
 Z&�"�
 �" (���O� �8>�"�/ k)� V%�'
 �8 �� a
 ^
 ��"�� q�<
�
��4 0/� ;8�! ("�� � ;8�� (��!t����\�( 
� 0���/�>�" ��8��
 ]�" . 

 ��D
"/$!��
  �� /��, W�! �8 "� �\��� � /\�� U�"�� �0$
 �" q�� � 9��
�
 �O�
 ��� U�"�� �" ;8�* !":04��!  

  

) a>"2( 
0,

0,
0,0,

i

i
ii

PP

Q
εβ =  

) Y2( 
0,0,0, )1( iii Qεα −=  

) �2( 
0,

0,
0,0,

i

i
ii

PC

C
ηδ =  

) 82( 
0,0,0, )1( iii Cηγ −=  



N� @!��,                                                                                                                                              63  

 
2-3-  ������� �
 �Z�*� � �Z�� ��  

b�4 Z7��8 (�+>" �8@�#	e 0�� �" ���4 0�� (��Z 0
��8Z 8�$J� 
;�J� (��� �
 ��i 4" /� @)� ��� [I! k�"�<" ("�e" /� /e�� ��0� 8��

;���, �� 8���" ��������4 U�"�� V��% �" 0) a>"3 � () Y3 (/$!��
 �
 -

048�K:  
  

) a>"3( 
ti

Q
ititi Q ,1,, παα += − 

) Y3( 
ti

C
ititi C ,1,, πγγ += −  

  

 �� �8 /�*�
+ �\��� 0�� b�4 @!�
 /�4"��0  0�� b�4 p�	�
 �"

 � @�#	eFE�m Y�\ 0
��8 0�� b�4 �8 (0
��8 k)�Z  /$!��
8�� Z
*�
, ��4  [I! 0�� b�4 p�	�
 �" � ;8�� /\�� 0�� b�4��� @)�  �

�	4 V���� �" ���4 /� 8�D
	� k�"�<" Z0��� @!8 /�
� ��0 {�< U�"�� �8 .
) ���� ;�"�	� �*E �" ��.@!"  

  

2-4-  .�*�)��Z�� [	*I� 
� ���)  

2-4-1-  [	*I� ��I& �	\��)Local Effect of Research(  

 /h4�'L/�I'
 � ("�"8 Z/
�4��  ��������@!"  �� @��<�
 W�	 m" /�-� � 
/<�E ���e ��i 4" 8��
 0�>�� /'��� �8 0m"� �� ��"��$� /�/� ���E 

0E�8(  @	�� �">�"�/ ���,�  a��#�
� 8��Z  0��� �� ���E �� �8 Z a�!
 ���P,/�

012 0E�8Z k�,�
 �'�� @	�� ���
 (� !"� �8 /\�� &��� 8��
"�" /�(  0m"� ��/� ;�"04"  /I�"�4Z  ]�`�, @	! /�:0��� W�� 4"  



64                                                                                                     �� (����)� ������� (8�: �" ��T� ������"X�4 �"�<" DREAM 

 
)4(  00, ≥= i

MAX
iii

MAX
i PPAcpk  

  

 �8 /\�� �#�"� W�� 4"W�!��  W�� 4" �z�"0m �" �$��\ Zd^)
/\�� 
/� .8�� 0�"�f ���J4 W�� 4" a��#� ��i'
/\�� �
 Z�#�"� W�� 4" �"��/\�� 

 ���B%" ���! �� "� (�z�"0m;����8  �4�
� FD���,� w�!" �� ;8"8 �8 ����
P,8��
��� � ]�" ��:� �� .8�	4 9���� |BJ !" ���P, &��� FD� /�
/�4����
 (" �8 0������E ��  �8 /\�� W�� 4" �+4�+L a��#� ("��

 ��� (��� 
"��, 0��� ��
� W�%�<�#
 :04��  
  

- 34 /*��  V������ W�! 0m"�Z  
- 31 /*��  �0�!� �� ���P, p��� �" /� �>�! 8"0#� � ���P,

���P, �z�"0m /� 48��
��� Z@!"  
- 30 /*�� W�! 8"0#� � �z�"0m (�� /� /� ���� !8 �" 0#�

 ���P, �8 ���J4 k��� �� ���P, �z�"0m X�r
� 0��� �  
- 35/�  g�#�
W�! 8"0#� (���'< W�<" (�J 4" �� p��� �" ��@!".  

 �8 /\�� W�� 4" Z{�< a���#� �" ;8�* !" �����
 (� !"� @	�� �8 ��
 /�I'
�  �8W�!�� �
 "�/� �"��:8�	4 /$!��
 ��� ���E  
  

0 6 ) 7 34 0, =tik 

34 6 ) 7 34 � λ1 
A

RMAX
iti

t
kk

λ

λ )(
,

−
=  

34 � 31 6 ) 7 34 � λ1 � λ0 MAX
iti kk =,  



N� @!��,                                                                                                                                              65  

 

34 � 31 � 30 6 ) 7 34 � λ1 � λ0 � λ5 
D

DMARMAX
iti

t
kk

λ

λλλλ −+++
=,

  

) 9 34 � λ1 � λ0 � λ5 0, =tik  
  

 FD�3/�4��� ���P, �'�'
 Z�
 d^)
 � ;8"8 ��)4 "� (" /� 0'�
) /*�� (��� 
"��, �" /4�+L34 Z31 Z30 � 35�
 ( �'�'
 a��#� �8 8��

 ���P, �'�'
 .8�	4 ;8�* !" ���P, F
���  0'4�
 �D� O�> �� ��4 FD� �8
4 ��)4 Z;8"8 ;0� .@!"  

  
  
  

  
  
  
  
  
  
  
  

 FD�3/�4��� ���P, (�+>" :("  
  
  
  

W�! 

    

100 �"#$  

100 0E�8  

���P, b�4 



66                                                                                                     �� (����)� ������� (8�: �" ��T� ������"X�4 �"�<" DREAM 

 
  
  
  
  
  

  
  
  
  

 FD�4 ���P, (�+>" : O�>�D�  
  

2-4-2- A�*	*I� "���4  

 �" ����! ��T�/�I'
 �  V%�'
 /�� X" &��� W�� 4" �� u�$��" �8 Z/\�� /�I'
 
�  V%�'
 �8 ���P, �'�'
 /D'�" q�< �� �+�8 @!" /��)
/� ���E  ���

�
 a��#�8��:  
  

)5(  
tiijtj kk ,,, θ=  

  

 �� �8 /�:;�  �8 /\�� W�� 4"/�I'
 � �%�f /�  W�� 4"/\��  �" ���4
 �8 V����/�I'
 � �
 �8 .0���/�I'
 �Z :;�  ;�"�	�.@!" N� �� ��"��  

  

2-5- [	*I� ]���� �� �Z�*� � �Z��  

 

W�! 

  

100 0E�8  

���P, b�4 



N� @!��,                                                                                                                                              67  

 
 �0$
 �" q�� �" ;8�* !" �� 8�"8 8�e� V���� /� � �#\� (0'��+>" ("��

 �8 � V���� ��0� @�#\�K�i4��(  0�� ��T����� "�(  /<�\" � /\��
�
 �� /� (���'< �" ���4 /\�� W�� 4" �8�	4 �� /\�� &��� �0$
 �" q�� �"��

 �" "� �������/I�"� 6:8�	4 /$!��
 Z  
  
)6(  

jjtjt
R

tj k βαα +=,  
  

�� �8 /� < V���� �� @�#\� �+4��� Z Z;8�� 4�8�/� &�"��  � /\��
�
 xD#'
 "� V���� ����! � �
�
 ��T� /� ���\���/� 04��! ��� ���E

8�� 0'�"�f:  
  

) a>"7( R
tii

R
it

R
ti PPQ ,, βα +=  

) Y7( R
tiiit

R
ti PCC ,, δγ +=  

  

 �� �8 /�=�,�
4 g�:
 �"0�
 Z��,�

4 0�>�� �"0�
Z���,�
4  ;0''�0�>�� @	��

 ��=�,�
4 g�:
 @	���
 /�I'
 �� �8 ;0''� {�< U�"�� �!�!" ���*� .0���

) V���� ��0� @�#\� �") a>"1 � () Y1((  �8 �" q���0$
  &��� /\��
�
@	�� / $>" .0��� x�04" �" ;8�* !" �� ��8��
 � ��< @
B�� (�"PK;0 04"
 ���"  ZV���� ��0� @�#\�F��� ^)��d .0'���  

  

2-6-  ,	)��H�	�^� ) ��
��Market Clearing Rules(  



68                                                                                                     �� (����)� ������� (8�: �" ��T� ������"X�4 �"�<" DREAM 

 
 �8/	�  �� V$% /� 8�"8 8�e� �4�4�� ������'! 0��� ��8��
 p�	�


/\�� ��"�� ;0� �� p�	�
 ��8��
;0� �\���  �8W�!�� "P> Z0���  8�e� ��> 
@�"8 7��"�f /�I'
1:  

  

)8(  )...()...( ,,2,1,,2,1 tnttttnttt CCCCQQQQ +++==+++=  
  

2-7- ) ��
_ A��F�Free Trade(  

;8�!�
 8"�� ����� 8�e� q�< ������� ��T� ������" �8 F�
�� ]���-

@	�� �� �8 /� 0���/� V���� ��0� � �� @�#\� �8 �� a��#� ��� ���E
�
:04��  

  

V���� �� R
t

R
tj

R
tj

R
ti

R
ti PPPPCPCPP ==== ,,,,  

V���� ��0� 
ttjtjtiti PPPPCPCPP ==== ,,,,  

  

 ("�� {�< U�"��/	�  V%�'
�  ��  �8) �#��a ;0� 04" �8 (�"P+��e �� .
 �� (�\��� � /\�� �r8�#
>  �'�)4�e � /�I'
�� ��  �8/I�"� 8;"� Z Fm

 @	�� ("�� �>8�#�@!8 /� /� .0
� 0�"�f;8�! ��i'
 (��� 
"��, Z(��!
#	��� /4r�! /� ���E  ����
 a��#���40:  
  

  
ntttt γγγγ +++= ...21  

                                                 
١ /'��� (��F	m F�4�Z �
 �T� 
 a
 ^
 (����)� ���
 "� ����� (�+>" ��D
" ���E �8 � 8��!

@!" � J� F�
�� �8.04�� ���> ��  



N� @!��,                                                                                                                                              69  

 
  

ntttt αααα +++= ...21  
  RR

t
RR

t ntt
αααα +++= ...21

  
  0... 02010 〈+++== nt δδδδδ  
  0... 02010 〉+++== nt βββββ  
  

@	�� ]�"���'� �" 8"�� ����� U�"�� �8 V���� �� � ��0� �>8�#� (��
 U�"��) a>"9 � () Y9�
 /$!��
 (8��:  

  

) a>"9( 
)(

)(

δβ

αγ

−

−
= tt

tP  

) Y9( 
)(

)(

δβ

αγ

−

−
=

R
TtR

tp  
  

@$z
 {�< U�"�� ;8�� �  �8�� �� ;�"�	� �� 9 ��
4 @!"1 �'��+��e �� .

@	�� ("�� FE�m R�� 4 U�"�� �" ��) a>"9 � () Y9 � /\�� �r8�#
 �8 (
/�I'
 (�\����
 (" "� �<�:
 � (0�>�� ��8��
 �"�� ��0� � �� U�"�� �8

 �" ;8�* !" �� � ;8�	4 /$!��
 V������ �� /�I'
 � ���<� ��T�g�:
 �� (" -

 ;0''�0�>�� � ;0''� "�@!8 /� 8���.  
  

2-8- A�	
�&�)���� � �;�;  

                                                 
١ �
/� /\�� F� O
 0�� b�4 �8"8 �"�� �� "� @�#\� ]�" �"��;�"04" /� ("���� ��  0�� b�4 �"

.8�	4 ��4 0��� �\��� F� O
  



70                                                                                                     �� (����)� ������� (8�: �" ��T� ������"X�4 �"�<" DREAM 

 
 (�+>";8�* !"8��
 7��8 �8  ] <�K �i4 �8 ��D
"/'
"8  �" �#�!�

���>�
/4"��� � �� ���>�
 ��i'
 ]�0� .8�"8 "� ��"�" /�( ) 0m"�Per Unit 

Tax ( "�
� �"�� /� ���E ?�
+  ("��g�:
 ��K0''� �� ?�

,  ("��
 ��K0''�0�>�� a��#� Z/�I'
 �� �8 Z8�	4 4�8�/� �
8�� @!��! (��

���>�
 �" �*
 ^
 ��$���� �" ;8�* !" �� "� ���' 
/4"��� � ��/� Z�� ��� ���E
 �!���8��:  

  

 g�:
 ���>�
 (a>"/� ;�"04" iT 0m"� �� ��  
i

C
i TT = 0=Q

iT 
 0�>�� ���>�
 (Y/� ;�"04" iT 0m"� �� ��  0=C

iT  i
Q

i TT =  
 �"�8�E ���>�
 (�/� ;�"04" iT 0m"� �� ��  

i
C

i TT −=  i
Q

i TT =  
 (8/<�#�  �"8�"�/� ;�"04" iT 0m"� �� ��  

i
C

i TT =  i
Q

i TT −=  

/���4��"  /4"���&�"��8 �
 �*'
 ���>�
0���Z �
 {�< U�"�� �" "P> �"��
 �"�8�E �� �"8�"� Zg�:
 Z0�>�� /� /4"��� @f"8�, �!��� @Je �8 ��4

 ("�� .8�	4 ;8�* !"� )�� [�\�� �
/�I'
 �"�� �� �8 /� 8�	4 q�< "� ("
/4"��� � ���>�
g�:
 � ��K0''�0�>�� @	�� � 8�"04 8�e� ("/� ��K0''�-

 ���E�� � �=� � ���  ���
4 � �=�

4 � ���
4 �
 .0��� 4�8�/� ��  /�
 @!" |� )
 �>�, 0m"� N�&�"��8  ;0''��8�E N� ("�� ��
 �! @	��

 ;0''�8�"� N� ��;8�� @	�� /�g�:
 �
f"8 (�� �� ��K0''�
 ��K0''�0�>���� 4�
�� /� ��� �� ��"�� 0��� / �"04 8�e� �
f"8 WBf" /4�K

w�!" �� .8�� 0�"�f �� �"� ���� ��4�� @	��V%�'
 X�	� �8 �� �  ��  ("��
W�! ) /� ���E  /$!��
 ����
��40:  



N� @!��,                                                                                                                                              71  

 
Q

itti TPPP −=,  
C

itti TPPC +=,  
Q

i
R

i
R
ti TPPP −=,  

C
i

R
i

R
ti TPPC +=,  

  

 (�\��� � /\�� �r8�#
 �8 {�< U�"�� �'��+��e ��> /�I'
 
!���8��
�  �" ;8�* !" �� �/I�"� 9;"� Z �8 �>8�#� @	�� ("�� �
mW�!��  /�

@!8 ��� 8��
 �8 .0
� 0�"�f8"�� ��Z 	�� (��� 
"��, �#/� ���E  ���
 /$!��

� ��40:  

  

ntttt γγγγ +++= ...21  

ntttt αααα +++= ...21  
R
nt

R
t

R
t

R
t αααα +++= ...21  

0... 02010 〈+++== nt δδδδδ  
0... 02010 〉+++== nt βββββ  

  

 4�8�/� /\�� � �\��� W�� 4" �"��
 Z>8 /��F  �8 0�>�� � g�:
 �� ���>�

 ��� U�"�� �" �"0�
 ���
F��� /$!��
 �"�f'8�� 0:  

  

 0202101 ... n
C

nt
C
t

C
t

C
i TTTT δδδ +++=  

0202101 ... n
Q
nt

Q
t

Q
t

Q
i TTTT βββ +++=  

) a>"10(  
)(

)(

δβ

αγ

−

−++
= t

C
t

Q
tt

t

TT
P 



72                                                                                                     �� (����)� ������� (8�: �" ��T� ������"X�4 �"�<" DREAM 

 
) Y10( 

)(

)(

δβ

αγ

−

−++
=

RC
t

Q
ttR

t
t

TT
P  

  

 4�8�/�Z 0�>�� �� ���>�
Z  �>8�#� @	�� (���"��� �8 �� �4�Je��  "�
 ("�� .8"8 0�"�f k��� "� �4�Je @	�� Zg�:
 �� ���>�
 � k�"�<"

/$!��
 @	��g�:
 �#�"� (��0''���K0''�0�>�� � ��KZ  �r8�#
 R�� 4
) a>"10 � () Y10 �8 (/I�"� /�
^�  � ���>�
 @	O� �8 /� �"� ���� �� �"���
/4"��� ]��+��e 0�8�K �<�#
 ��� @	�� xy! � /\�� �r8�#
 �8 ��

 U�"�� �8 /� u���
 (�\���1  �7 �#��a ;0� 04"  ("��/$!��
  � �� ��8��

 � V���� ��0��J4�8�@ /$!��
 �
 ;8�* !" ���<� ��T�.04��  

  

2-9- QP�� ��7�  

/D4���  �!����+>" ;8�* !" �� NL�� ��)� (<�#
� ;0�  @	O� �8
]�)�, F��� ����  �>� @!";"�]��+��e FmZ  @	�� a��#����� "�  ("��/�
^� 

/� �"��� ���E ��� U�"�� �8) a>"10 � () Y10 (
� 0���:  
  

t
R

tt PPP == 
  

2-10- ?4�	4 ���4�;  

@�8�0�
�
 "� ����� �� 0�>�� (�"0�
 (��/� �"�� �$���� ���E
) ���>�
 0
��8 ��O*� �� /4"��� �� ���>�
 W8�#
Tax Revenue/� (/$� �"�'� 

 .@<�K �i4 �8 ;��e"/D4��� 	^��] �� ��K� t�#�"��� 0' O�  ("�� �>�
 0E��
�
�
��  �<���
���' .0/� �"�'� W�z
  ]��#� @!��! �!��� ("�� @	��



N� @!��,                                                                                                                                              73  

 
) g0�Target Price �� /� � ]��#� g0� @	�� 0��� (;��e"  �8�	4 d^)


 �8 0�>�� �"��
/�I'
 �i48��
 8/
"8" �8 Z8�� ;8"Z /\��  ;"�	� /� /�I'

 �r8�#
/\��  ���!ZF� (�\��� �r8�#
 � V%�'
  @	�� �>8�#� ]��#� "�

�
'�'.0  
  

2-11- ) �;�0� ��\_Welfare Effects(  

 �" ���<� ��T� /$!��
 ("�� �r8�#
) a>"11 Z() Y11 � () �11 (
 ;8�* !"
� 8��:  

  

) a>"11( [ ])(5.0)( ,,,,,,, tj
R

tjtjtj
R

tjtjtj QQQPPPPkPS −+−+=∆ 

) Y11(  [ ])(5.0)( ,,,,,, tj
R

tjtj
R

tjtjtj CCCPCPCCS −+−=∆  
) �11(  )()( ,,,,, tj

R
jt

Q
jttj

R
tj

C
tjtj QQTCCTGS −+−=∆ 

  

� �8 /� �∆��;,� 0�>�� &<�'
 �8 ;0''�/�I'
 �  W�! �8)Z ∆=�;,�  &<�'

g�:
 �8 ;0''�/�I'
 �  W�! �8)  �∆@�;,�  &<�'
@>�8  �8/�I'
 �  W�! �8

) �@O.  
  

2-12- =��O � ��&
 �� 2�a��b�; ��;  

�+>"7��8 (  � �"0�
 Z@	�� 8�0�
�4 �4�
� (�! N� 8���" ���4"��
/'
"8 �8 g0� V%�'
 ("�� (8�: �" 8"��
 (�����#
@!��! �" (" ���>�
 (��

 ;04�	���� p�\�
 .8�"8 "� /4"��� � �����#
 ]�" &�	�� � 4�/� K��( �
 .0���
;8"8 (����'! N� ("��;0�Z /� ������� &<�'
 ���E∆��;,� Z∆=�;,�  �

∆@�;,� �#��a ;0�  @!" X�r �) �#�"� F��'� b�4Real Discount Rate (



74                                                                                                     �� (����)� ������� (8�: �" ��T� ������"X�4 �"�<" DREAM 

 
/� ��i'
/$!��
 &<�'
 ����e W�m ���"Z  .88�K a��#�" �8�]  ��:f

 �8�	4 d^)
 ��I'
 @<���� N� ��OD� ���" F��'� b�4 X�	� ("��
;��K � V%�'
/� g0� (�� ���EA�,� � A;,B � A 
� 0��� �8 .]�" ���E 
) W�m ���"Present Values;��K &<�'
 ( (���i48��
  V<" q�< ��

!� />�!  0E�8 R', �" � )�� F��'� b�4 �/� ��� ���EF��� /$!��
  0�"�f
8��:  

  

) a>"12(  
30
30,

2
2,1,

0,

30

0

,

)1(
...

)1()1()1( r

PS

r

PS

r

PS
PS

r

PS
VPS

iii
i

t
t

ti
i

+

∆
+

+

∆
+

+

∆
+∆=

+

∆
= ∑

=

  

) Y12(  
30
30,

2
2,1,

0,

30

0

,

)1(
...

)1()1()1( r

CS

r

CS

r

CS
CS

r

CS
VCS

iii
i

t
t

ti
i

+

∆
+

+

∆
+

+

∆
+∆=

+

∆
= ∑

=

  

) �12( 
30
30,

2
2,1,

0,

30

0

,

)1(
...

)1()1()1( r

GS

r

GS

r

GS
GS

r

GS
VGS

iii
i

t
t

ti
i

+

∆
+

+

∆
+

+

∆
+∆=

+

∆
= ∑

=

  

  

/
�4�� V<" /h4�'L (���4r�%� �0
 ��( 48��
��� 0���Z �
 8"0#� �"��
W�! �� W�! ��T� �� ;8"8 k�"�<" "� �" � )�� (��30  (�! �" ;8�* !" �� "�

 8����� ���' 
�4 � 0�� W�m �8 ���"��� /� �#�"�
 �8 �f� ��� / $>" .8�	4
�
 N
J O
 ������� ��T�04�� Z9!�'
 4	� 0����
 ]�'h	� . p�	�
 �"��

���" ]�" "� d>�f (��("�� ;��K �� /� �<�:
 � (0�>�� a
 ^
 (��
 ����% /� 0�*
@!" 8�	4 /$!��
.  

  
  
  
  
  



 

  
  
  
  

?4�	8 ��  
  

 ���%�H� ��\_�0�J& � �J4��  3H���
�4*  
 

1- �&�*&  

�"��"  ��76  �� D� �"�� @)� ��� [I! 0�>�� �163  ]� �"�� ���! ��
�"8�"� /4r�! 1011 ]� �"��Z  "� 7�8�"�8 /$�� ]�" ��K0''�8�"� @!�J< �8

 W�:�
@!" ;8"8 ��: f" 8�f /�  Z�`�<)2012"P> .(Z /� ��i'
  k�"�<"
�"8�"� �"��
 k��� � ���D�"8�fZ  ��)� �8 /
�4���������/>�$48 � (�"8

("��  ���! ;8����, X���" �<�#
 � /#!��;0���t� @!"  /� 4�8�/� ��  �8
 W�!1390Z � ���! 0�0e 7��/  0'>�! X�4 �<�#
 (����)� /#
�e /� .0�8�K

 7�� ]�" /�7�� ��B� �"�*E (���8�
 0>"�) 8��� 0>"�) wBK"8 � ((
�*E (����)� ������� ���
 �8 ((�0, 8���/� @!8 ;0
� ("�"8  8�D
	�

2400  X�K�
�� �� D� �80��� 7�� /� @$O4 � ;8��Z 800  8�D
	� X�K�
��
k�"�<" "� 
� 0�8. <�#
�  ]�"� �� 7�����T( �� �� /�( /'��� � 8�D
	���( 

0�>�� 
 8�"8� 04"��  &<�'
;��K ��( �( &*4  
 "��T� 8��!.  
 /'�
� �8(����)� ������� (8�: �" ��T� �!��� ���#>�I
 ZX��4" �/ <� 

 .@!"/� ��%  /4�	4) �"��D	� � �'�Om1385 8"��
 @<���� �" ;8�* !" �� (
                                                 

*  9
I
 ]�"@)J$�8�" 1391  Z(��>�'D���� x4"�*'� �8�����	�  � O�� �!0'J
 �/`"�" ;0� .@!"  



76                                                                                                     �� (����)� ������� (8�: �" ��T� ������"X�4 �"�<" DREAM 

 
/��
�! ���	 e" �
f"8 ;8��� b�4 �!��� /� (8�: �" ������� (�"PK

8"c'J�(  W�!� 7�� 0'��0'jL0' f"8�, .k��c, R�� 4  �8�� r�� �+4��� b�4
/��
�! ;8��� �8 (����)� ������� �8 (�"PK
��/' 8"c4 =BE"  X���"

 /� 8"8 ��)4 V���� ��$!��
 ]�'h	� .8�� 0'��0'jL 4�8�/� /��
�! (�"PK
 �8 Z0'��0'jL �������7/28 /<�E �r8 ���
�
 k��� �T" �� (��" ���e

 ;0� ��)� 9�:4 Z�D� �"8�"� �'�Om � (�"�'J� .@!" ��4)1390 �� (
8�����  7� �� ZFK��8 X���" �<�#
 � /#!�� /� 048"8 ��)4 ������e � 
"��,

 ;��J� w���8 (�
�! (8�: �" ���� Z�L @	! /� /\�� �'�'
 W�� 4" �8��
g�:
 � ��K0''�0�>�� (8�: �" 8"��
 � k��� "� ���j� "� ��K0''�


� 0�8. / <�� Zk��c, (�� �8 ���j� W�m ���" p�	�
 /� 8�	4 d^)

0�>�� 8"��
g�:
 � ��K0''� w���8 (�
�! p��� U�"�� �8 ��K0''�

 Z;��J���� /��9  �� ��"��09/8  �27/11 g�:
 7J! � W��� 8���
�
 �" ��K0''�
 ZFK��8 X"8�� X���" &<�'
58 �
 0E�8 k��c, �8 .0��� ���P
 ���"
 ���	 e" &<�'
 W�m d>�f/��
�! X���" �8 (�"PK=BE" ;0�  ZFK��8 X"8��

7/10  �
f"8 ;8��� b�4 � W��� 8���
�
/��
�! (�"PK15 0E�8Z .0� /$!��
  
 R�� 4 �!���k��c,X��4" (���� �+4��� / <�� �
 /� 0��� &<�'
 �"��


 (8�: �"@�>�#< (����������  &���� �+4�+L ��� �� ;��K ���
 (��
 W�:�
 p�4 /� /e�� �� ���	 e" (8�: �" U�"�� � ���* 
 /#>�I
 "P> Z;8��

 (8�: �" ��T� ]�"k��� ��  "�e" �" x, � k�, Fm"�
 �8/� ��i'
  d�:^�
 (���\ �)��c, &��'
 /'�J�
� 0���.  

  

2- S�� � ���&�; 



�8 @!��,                                                                                                                                                77  

 
 ��)� @O�� �"8�"� 7�m;0	� ;0''�8�"�  W�! �8 ���!1388  �� ��"��

85  �� �"��" /� ;8�� ]� ���
�
�N 
�
���  Z]�2/1  "� �4�Je �"8�"� 0E�8
8�f /�  Z�`�<) @!" ;8"8 ��: f"2012 Z"P> .( �8/#>�I
 ]�" �
 q�<8�� 

��)� �"��"(  NL�����>�" 8�"��" �!��  � ;8�� g�:
 � 0�>�� �8 ���j�
 �8 ���!���	4 �T� 
 "� �4�Je @	�� Z ]�'h	� .8��! q�<
� 8�� /*�� 
 ���P,����4( �*EZ  @��<�
 W�	 m"100  Z0E�8 ���P, 0E�839 
 @$O4)30000  �� D� �� !��f �� !" �8 ���! @)� ��� �\"�" /�76000 

�� D� ���! @)� ��� �\"�" F� ��)� �8( � *
 �	��0 �� 20  W�!.@!" 
 �8"�] ���E  ("�� ;��4 (�"8�	4 [�\��/$!��
  d>�f�4 &<�'
 � /#!��

 �<�#
 0'>�! 7��
� �"��  FD� �"5:8�	4 ;8�* !" Z  
  
  

  
  
  
  
  
  
  
  

 FD�5: 0'>�! 7�� �<�#
 � /#!�� (8�: �" ��T�  
  

@	�� 

Q0 Q1 

d 

c b 
P 

S0 

S1 

a 

e 

�"0�
 



78                                                                                                     �� (����)� ������� (8�: �" ��T� ������"X�4 �"�<" DREAM 

 
 FD�5 ���! �"��� Z "��"��" �8 )4�
 �� .0�8 �'�'
/\�� >�"�/  �8 ���!

/#!�� � V���� ��0� U�"����  ;8��  ��)4 "� 0�>�� � @	�� @$z
 u�$��" /�
�
0�8Z  �>8�#� �"0�
 � @	�� @>�m ]�" �8��� /��9 �  ���  8"��
 � ;8��

 ��K0''�0�>�� (8�: �"�"! �
/'��� �O� �" 0#� /� 0��� (��/4r�!  0�>��
�
 /$!��
 0
��8 F� �" 0'>�! 7�� �<�#
 �� .8�� ��i 4"
� 8��  � 8�D
	�

/'�����K �"�� ��T�� @�� 0�>�� (�� Z04 4�8�/� X�	� @	�� ;0� � k���
;�J� (��"�<"�k �/ <� '
 �� � @!"� @	! /� /\�� �'�/ �  0��� W�� 4" .

� p�\�
 ����8" �8 /� W�� 4" ]�" �"��
�"�'� � �
 / f�'� ������e � 
"��, -

 �� ��"�� 8��"%  �� .@!" @!"� @	! /� /\�� �'�'
 W�� 4"7� 0�>�� ��'�"
 �� /�>�"��  �����/' �
 X��4" � 	� .88�K 4�8�/�  (8�: �" &<�'


 ��K0''�0�>��/� ;�"04" !"%# �
 k�"�<";�J� k�"�<" �� .0��� ��D
" � (��
 �� W�:�
 0�>�����/'  � )�� 0�>�� @Je �8 &��'
 W�� 4" ("�� /'�
� Z� 	�

�
 7�"�< ���! .88�K 4�8�/�  �" F� 0�>���� � /�  �
k�"�<" .0!� 0�>��Z 
 "� ��K0''�0�>�� &<�'
/� ;�"04" "$%  k�"�<"� ;8"8  4�8�/�  �8 ���j� F�

 �� ��"�� ��K0''�0�>�� &<�'
!"$# 8�� 0�"�f �� ./$!��
 �,������e � 
"� � 
 �" ;8�* !"/I�"� 1 "� 0'>�! 0�0e 7�� ������� d>�f�4 &<�'
 Z
� 8�� 

 Z�"��D	� � �� O>�) 8�	4 8�����1995:(  
  

)1(  )5.01(00 εKKQPPS +=∆  

  

 �� �8 /�∆��  (8�: �" 8"��
 �8 ���j���K0''�0�>�� Z��  ���  � @	��
Z/�>�" �>8�#� �"0�
�  � /\�� �'�'
 �$O4 W�� 4"ε /\�� � 	�� k)� 



�8 @!��,                                                                                                                                                79  

 
�
 ���! �� .0�����
�/O /'��� �� ������� d>�f�4 &<�'
 (��/#!��  7��

 �� ������� (���8�! �!��� ��D
" Z0'>�! 0�0e/$!��
 �
f"8 ;8��� b�4 Z
W�m d>�f ���" � /'��� /� @#*'
 @$O4 /��
�!�
 7�"�< (�"PK.8��  

  

3-  �� ��
�4 =c��8 /	�I�2�) ��"0� 3���  

 w�!" �����B%" w� !8 �8Z  �" "� �� D� �8 8�D
	� 0'>�! 7��1600 
 /�2400 k�"�<" X�K�
�� � ;8"8  ("��/#!�� �� @)�  ;��<;���,  ��������

 �% W��� 8���
�
 k� ��$ �" ��12  W�!X��4" �/ <�  .@!"�K" /*��  ���P,
 g0� � |04" Z0'>�! ("�� [I! �8 ���! @)�30000 0��� �� D� �� �8 Z

 ���E�
 ��i 4" 4" ���� 0'>�! 7�� ���P, � �<�#
 8�� /\�� �'�'
 W��
8�� @!"� @	! /�  �� �"��
 /�/\�� � 	�� k)� /�Z ���j�  � 8�D
	�

/'���� �+ O� �.@�"8 0�"�f  �\�m F�
�� �8/���4��"  8��
 �8 ����B%"
� �"���j�/'���	4 ��� f" �8 0'>�! 7�� (" @�#\� �8 ��$!��
 Z"P> 0���

X0� j���� /'��� (��X��4" �/ <� �  � 	�� k)� �"0�
/\��  ��4N�  Y�^ 4"
0�8�K. /� ��i'
  0'>�! 7�� (8�: �" ������" ��X�4 �"�<"  7��8 /#>�I
 "0 �"

 /�*E �8 (0�0eStudy /� ���E  FD�6 Z8���" 
� 8��.  
  



80                                                                                                     �� (����)� ������� (8�: �" ��T� ������"X�4 �"�<" DREAM 

 

  
 FD�6 /�*E �8 /#>�I
 �
� ��:^)
 a��#� :Study  

  

*E �8 xy! /�Scenario  � ����'! X�4��Kc� ��(  F�$� �" �� X�4
 ZW�:�
 ;��8 Z�������� ;���, p��� W�! Z�"��� (�+>"/#>�I
8��
  b�4 �

 d^)
 F��'� �#�"�
� 8�� FD� .7 /�*E Z	D��F ;0�  ��)4 "�
� 0�8.  
  

  
 FD�7 a��#� :��Kc� ��( ����'!  /�*E �8Scenario  



�8 @!��,                                                                                                                                                81  

 
 � 0�>�� Z@	�� F�$� �" �"��� /� u���
 ���B%" /�*E ]�
�! �8

k)� ��  8�"�
� 8�� @	! F�	D� /� (���4 NL�� ��� 8�: �" (�+>" �8 .
 �8�	4 8�"� � ;8�$4 g�:
;8"8 ��(  @��*� (0�>��
� 0'� FD� .8 /�*E Z
 ��)4 "� �\�m /#>�I
 �"���
� 0�8.  

    

  
 FD�80'>�! ;���, /� u���
 �"��� /�*E :  

  

 @�8 �"��� /�*E �8
� 8��  �� u�$��" �8 �"0�
 � @	�� (��0m"�
 /� ����" 0m"� �� 9!�' 
 � �+�0D��B$� Y�^ 4" ;0� �8 .048�K ]��#� Z

 /`"�" (���'< /� u���
 ���B%" /� (0#� /�*E
� 8�� ��4  W�% @!" X�r
 /*���������� @$T �)��c, ;���, ("�� @��<�
 W�	 m" � ������e � 
"��, Z

 FD� �8 .88�K9 k��	4 u���
 (���'< /�*E Z;8"8 ;0� .@!"  
  
  



82                                                                                                     �� (����)� ������� (8�: �" ��T� ������"X�4 �"�<" DREAM 

 

  
 FD�90'>�! �������� ;���, (���'< /�*E :  

  

 /�*E �8 (���'< ]�"����'!Z  /� ;0� q�< 0'>�! 7�� @)����j�(  �8
 0�>�� /'���;8�D4 8���"  �"��
 /� 8�D
	� k�"�<" ���� ��<�E �50  �8 0E�8

 �� D�
� 8�� ���P
 7�� @��<�
 W�	 m" ]�'h	� .100  ;0� ���> 0E�8
.@!"  

 q�< 0'>�! 7�� 8��
 �8
� 8��  W�! �8 �� �<�#
 �� /�1390  ��0�
 W�! �8 � /*��1391  [I! �8 @)� /� X"0�"30000  ��)� �\"�" �" �� D�

 �0
 /�20  W�!f � �*E u���
 /�*E �8 ���P, /*�� "P> Z0� 0�"�
W�! ��( �z�"0m  ���P,20  W�!
� 0��� FD� .10 (���'< ���P, /�*E Z

 ��)4 "�
� 0�8.  
  



�8 @!��,                                                                                                                                                83  

 

  
 FD�10 ���P, /�*E :7�� 0'>�!  

 �z�"0m ���P, /�*E �8 [I! 7�O�� �" ���P,30000  /�76000 
 �� D�/$!��
 ;0�  /� 8�� F�	D� @!" X�r /� (0#� /�*E .@!"

���/' ��(  u���
 k��c,
� 0��� q�< ����'! ]�" �8 .
� 8��  /4r�! /�
500  W�% �8 0'>�! ;���, ("�� W��� ���
�
12  �" W�!1379  �>"1390  /'���

@!" ;0�1 FD� .11 /�*E Z���/' ��  ��)4 "�
� 0�8.  

                                                 
١  ���! ]� �� @	��622  X�+'� /� 8�� W��� �"�� ;8�8��8�"� /� X�4 �"�<"  ���> �� �*E ��JL

0)4Z  �
$
 �" /�� 4�8���/' ��  �*E ��JL ��4gPm .0�8�K  



84                                                                                                     �� (����)� ������� (8�: �" ��T� ������"X�4 �"�<" DREAM 

 

  
 FD�11 :���/' ��( 0'>�! 7�� /#!��  

 ]�" �8/#>�I
  F�	D� /� (���4/�*E ��(  ;8�$4 ����! � �����, /� u���

 �
� �"��  .8�	4 /#e"�
 R�� 4 /�*E /� 7�� O
��	� ��%  FD� /�12 ��)4 Z

� 0�8  �
f"8 ;8��� b�4�
�!�/ �"PK( ;0� ���> q��< �� 0'>�! ;���, �8 Z

52/66  0E�8
� 0���.  
    

  
 FD�12 :������" R�� 4 /�*E (8�: �"  (����'! �8 0'>�! ;���,1  



�8 @!��,                                                                                                                                                85  

 
4- �)	�F O	��  

�/ <� ��( k��c, �
 ��)4 7�� ������� d>�f�4 &<�'
 �"��
 /� 0�8
0'>�!  ;��8 N� �820 />�! 06/1574  /� ;8�� W��� 8���
�
 /� �� /	�

 ��K0''�0�>�� 7�� ;04��P, F� '

� 8�� ./$!��
 /��
�! �
f"8 ;8��� b�4 -

 �������� (�"PK��4  �� �+4���@!" /'��� �" &<�'
 �"��
 /� �)��c, (��
 � ;8�� � )��;���,  (8�: �" /�e�� 0'>�!8�"8/��
�! ;8��� b�4 . (�"PK ]�"

 8�0m 7��52/66  0E�8;8�� �8��� b�4 �" � )�� /��  ������� �" (���O�
X��4" ��)� Ff"8 �8 / <��
� 0���  Z(�"�'J�)1390.(  d>�f ���" ]�'h	�

 /'��� /� @#*'
 @$O4 � ;���, W�m ��4 9���� /�41/1569  � W��� 8���
�

27/338 /'��� /� @#*'
 @$O4 .0� /$!��
  ��)4�
8�0  W��� �� /�

�
�!�/ �"PK(  �8/ O4"�� 0'>�! ;���, 338  ��"����Z ���" ;8��<"  8���"
.0��	4  
 

  

  

  

  

  

  

  

  

  



 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  



&��'
                                                                                                                                                         87  

 
d���&  

 Z.� .w Z�'�Om]Om ��,  .( .w Z����8�E � ."1385 ;8��� b�4 8����� .
 ������� ���	 e"8"c'J�(  .W�!� 7�� :0'��0'jL/
�
  � (����)� ��'< � X�
�

�#�$% &��'
 Z;��	� 3 Z267-275. 

 .p Z(�"�'J�1390 .�"��" �8 X"8�� ������� (8�: �" ��T� �!��� ./>�!� 
.�"�J� ;�+)4"8 �#�$% &��'
 � (����)� x�8�, .(� �8 

 .�'�Om .� .w � .p Z(�"�'J�1390 R���� � V���� (8�: �" &<�'
 ������" .
 .�"��" �8 FK��8 X"8�� X���"/
�
  � 8�: �"/#!�� (����)�Z 25)2 :(275-263. 

Alston, J. M., Norton, G. W. and Pardey, P. G. 1995. Science Under 

Scarcity: Principles and Practices for Agricultural Research 

Evaluation and Priority Setting. Ithaca/London: Cornell Univ. Press. 
Alston, J. M., Norton, G. W. and Pardey, P. G. 1998. Science Under 

Scarcity: Principles and Practices for Agricultural Research 

Evaluation and Priority Setting”. CAB International (CABI), 
Wallingford, U.K. 

Edwards, G. W. and Freebairn, J. W. 1984. The Gains from 

Research into Tradable Commodities. American Journal of Agricultural 
Economics, Vol. 66 No.1, pp. 41 – 49. 

FAO. 2012. Food and Agriculture Organization of the United 
Nations. FAOSTAT. Retrieved from http://faostat.fao.org/site. 

González, J., Gutiérrez, B., Játiva, P., Castro, H. M., Pacheco, R., 
and Wood, S. 1998. Evaluación Económico-Ecológica de Temas de 

Investigación Agropecuaria en los Paises Andinos”, San José: IICA, 
BID, IFPRI. 

 
 

 
 
  
 



 /#>�I
U$��
 (��                                                                                                                                      88  

 
J
�K&���; &]#��  

w Z�'�Om.� . ]Om ���," Z .1385 (����)� ������� (8�: �" ������" .
 .0'��0'jL 8��
 :�"��" �8/
�
 �"��" (����)� X�
� Z37)2(: 83-75. 

 .w Z�4"8�� � .p Z(�"�'J� Z.� .w Z�'�Om1390 ������" .��� ����& 
 (0
��8�
�!�/ �"PK(  ;�+ O�" FK��8 X"8�� X���" �84�$t���  .0'J! ������� /
�


�"��" (����)� /#!�� � 8�: �" Z42 )4 :(500-493. 

w Z�'�Om .�.w ����8�E Z .(. � ]Om��, Z1. 1386 �T" �!��� . �������
/\�� W�� 4" (�� 0'��0'jL  .�"��" �8 �D�0'��0'jL Z23)1 :(92-79. 

 .p Z(�"�'J�1392 �" ;8�* !" �� �"��" X"8�� ������� (8�: �" &<�'
 ������" .
 (�+>" .(8�: �" 8"��

�
/ (����)� 8�: �" �������Z 5)1 :(142-121. 

 .� .w Z�'�Om � .p Z(�"�'J�1390 X"8�� ������� (8�: �" &<�'
 ������" .
 .�"��" �8�"�8�E @����
 �� X"8�� �

 k��	� ]�
�8Z 17  �18 ;�
�J
.8���J� Z 

Hosseini, S. S. and Shahnavazi, A. 2012. An Economic Evaluation 
of Iranian Horticultural Research and Extension Policy: The Case Study 
of Almond Late Flowering Cultivars. International Journal of 

Agricultural Management and Development, 3(3): 201-209. 
 
 
 
 


