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D= Percentage of desirability 

A=Private sector 

B= Public section 

DA=the percentage of the private sector's interest in 

entering the project 
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DB= the percentage of the public sector's interest in 
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F(D) = the objective function that must be minimized 
 

%�(  �!  t&�  U!�� �&    d08��8,C%�QB��   ��@B!%%��   �$1 6? 

  &"�� �� �8-!8�b21
  �m  %�! JD	��   28�� EN! 	� ���  

"8MV  	�    6!  +�@2%  &'  ���&@��,  �X:�m  2  .�8-1 +%X 

!8�b21
��>    �8VO!���  �0  A%� �  �  �"�?� T\1�%�;�    &?:�2

X��6?   X?�  ]�:  >JD	��  &2=��  >JD	��� >W  @:�!  �80  ]�:� >  

��>�4@)  [&2  +�2A  %�I%   >JD	��  [&2  +�2A  J�4!�%��!  

JD	��  d08�  �2�0�6�%�;  	  P85  ���  JD	��   &-�!  .B2 T6:�G0  

%�( ��,:  �� �4'�5  	 JD	����   �8�$ %�+%� �8I	 ��%&:  	  

�2�0�6�%�;  +�?Y��  6!  +%8?�   �1��@:��  	  �2�0�6 ����  6! 

+%8?�   �2����$   W2�O�   	  ��@��    &:�%�   	  �?O2   �-�m  	  


$%�- 	 
$���2 A8?� %���e J&�: 
0% .  

S��,   �
�
  � ������T�   EL�  .,/0�  ��  �&1�2*  

!��F����  �,�+  � � ���  

U:%82  ��V  	  +a$  )!1��   �8I	  ��%�  ��  �2�0�6�%�;   EN!  

"8MV�  %�  A%  �	�	  6!  �4'�5   A��?!� ��  �8�$  %�+%� 

t�M?2  ��:�&  .&?i��  ��  �4B�).   ^�!  	  ��  (B2  %� (  

E�	
�  6!  V�!�  C	 >&- J��-% �4:= A%1(@  �e�1U %�(    ��%82

2�&:%8�  0 ��1�%�,B0�   �#�%� 	   %�(  $ �4'�5m�  J��$  

	  +%���BC	�  �M� 	1Q;1+%�  %�(  >EN!  %�  ��?�%� ��  ��: �&  .

%�!   �5%1+�?   U�I  A%�	=     
#p�  Z&�  �&OB2  W��  W2�$

�2�0�6S'�"  	  +�MMNB2  �!  >+%�%�;�&OB2  +%�r:  

%�! .
0% J&- 6#'�M2   C j%�NB0%1
)    >U:%82v#5    P82��

>+%�$8$  �!  0 �  &2  	  +�0�?-��$  A%  �G:�+%�  �4�N!   

"8MV�  BC	� 	 �  �!  ��,�:%� }�&2 �  s�BN2  ?� �  C�2 	 �    	

&2��� �   	  
)���   �%�%  &2��� B�  0�?-��$ 	 �  6#'�M2   	  

[%�r:  %�>+��  �	=��;   J&-  
0%  .%�(    J	�; 60 �� W2%8�

C�2 �  ��MB.%  	  >  ?� �   :�2A�0  	�  0  	10� �  .8F'  	 �>  

)F�1Q&?!   J&-&:%  ��� 6! 	1S  ��  P	%&I  )5 (  > )6 (   	  )7 (  

J&2= 
0% .  
  

�
�5 )5  �� �.,/0 EL� �
�
 *��/�N� 
 �)�  S��,  :(

� ,�� -+��� - ��� 	�� *�&1�2 �.,/0  

��� s  +%8?�  

1  �4���42 Z&�  2T�1( U!�?2 C�2� d08�  EN! 28�� �  

��� s  +%8?�  

2  ;��@! Z&�1�   �4-	� 	  ���%X!%  &I �& �� 2T�1( U!�?2  

C�2 �  

3  ��' Z&���4B  C�2�  	 C�2 1���  S0�?2  A%  80  EN!  

28���  

4  �u� Z&�1( 
C	� %�!    
�;A�! �2�0 �6  �!   ]�:  �80  

 S0�?2  

5  ,B)!%	� C�2� �0 6! JD	�� �� JD	����  ��  J�	� J�4!�%��!    

6  &F: �8I	 Z&��,?�  ��  EN! "8MV �  

7  � 6I8� Z&�1 ��@:�� 6!  �4-	�  %�I%  
4I E��$ X��6? ��  

8  I8� Z&�16 ����   C�2 �  EN! "8MV�  
4I   �V%  JD	��  

9  �5% Z&�1+�?  A%  X��6?��  C�2 � �� J�	�  �%&4,:   	  

J�4!�%��!  6! C�1W  Z�8�  

10  �5% Z&�1+�? ��  �2�0 �6�%�;  	 ��1� ( +�8! ��#2  

 ���%��%�.  
  

) �
�56  �� �.,/0 EL� �
�
 ��� !�� 
 �F@ S��,  :(

� ,�� -+��� -  �.,/0	�� *�&1�2���  

��� s  +%8?�  

1   �0��:����   5�#��%�   !1(  �4�N!   "8MV� 	  �4:�2A�0  

2   ��� Z&��W  EN! "8MV�   6! 
!�.� (B��;�� JD	�� ��  

3  &2 E:%� sO` �� �
 	 P�B?$ JD	����   
V�0 ��  

�4B$�-   "8MV �  

4  4e� sO`1�%X�  	 D8C8?@��@�  EN!  "8MV�  �� %�I%   

JD	��  

5   Z&� �:%8�/+�@2%�� ;��@! ��1�   MMNB21( I��V�  ��  

%�I%  JD	�� ��  

6   :�):% U!�?2 �8#�$/�8#:�    EN! �� &2=��$ 	 6!�e��!

"8MV �  

7  Q$,!�e� � �4�N!  "8MV� 2A ��16? ���%��%�.    

B$���2 �  

8  �4�N! W!�FB2 ���B�% Z&�  28��� "8MV 	 �  

9  +�2A�0 Z&��,B�� � �4B$�-  P�O� �� EN!  "8MV �  

10   % Z&����e  W2�O� Z�r: &?2  !1 (  EN! 28��� 	 "8MV �  

11  ��� E:%� sO`�  28�� EN! +�?$��$� %�I% ��   

JD	����   :%��� �  

  

) �
�57 �� �.,/0 EL� �
�
 �N,91 
 ����� S��,  :(

� ,�� -+��� - ��� 	�� *�&1�2 �.,/0  

��� s  +%8?�  

1   �8#: �m �%��%�. �`%	 	 (-	�  %�!  �2�0 �6�%�;   

JD	����  B$���2 �  

2   A +�8#: Q�%����4BV�0�   :8:�. � 	 ?��  
4I   S�I  

 
$���2  

3  BV% 	 [�`��O� �8I	[��a  A ��� 21+� �� +�OG?  JD	��  

 [
 D

ow
nl

oa
de

d 
fr

om
 jo

ur
na

l.h
yd

ro
po

w
er

.o
rg

.ir
 o

n 
20

26
-0

2-
01

 ]
 

                            10 / 14

http://journal.hydropower.org.ir/article-1-534-en.html


 <�! J�;	�1: 	 &0 ���� 6���:�!=  +%��%/    P�0Q��/  J���-  Q�- 	 �0  ………………………………..………….…...   11 

 

 

��� s  +%8?�  

4   �8#:21�e:� BV% A	�! [�8" �� [��a  

5  �u� Z&�1(  ���&?#   6!  ���%��%�.  ��  [&2&?�!  A%  

80  ��51 (  

6  3�11[%� 010� � 	  :8:�.� Z	%&2 ��   EN! 28�� �  

7   &2 +%&F��+%�  ^� v 0 ��1� 0
�%�; ��4    �4:�2A�0   

28���  

8  6b!%�%�;��   &-� & 010� � �� �%�;%	  JD	�� ��  

9  MN� Z&�1�  �� m) S0�?2 21 +�  ! 1(  �4�N!  

10  �_��Q ��    !1(���C% �  

 k�  �4: A%��  C  +&-1
)    >U:%82�!  %�!  62�?�0�� P�0�%   

+�;�#V    �� 6! �� &- 6B0%8V �4:= A%� m    U:%82 A% J��:  �G" 

��   J�   J�%�   >�8-   ��  +%8B!   �4:=  %�   �!  ��0%  ��%1
  8C	%�
&?!    

��$  [%��: .+�;�#V  U�I�	=   2 	1,:�1(    &- 6#0�_2 >+=

 P	%&I �� 6$8  �C%10 .
0% J&- J��	=  

  

�
�5  )8  �� ����Q0 B���� :( EL� �
�
 *��/�N� 
 �)�  S��, 

 � ,�� -+���  �� �.,/0- ��� 	�� *�&1�2 �.,/0    

��� s  +%8?�  

 J��:  

 +�;�#V  

 �G")��  

J�(  

1  

�4���42 Z&�  2T�1( U!�?2 C�2�  +8Y��

28�� 
$���2�  "8MV�   EN! d08�

28���  

7  

2  
 Z&�6!�e� ��$�  ;��@!1�   �4-	�  	 ���%X!%   

&I �&  �� 2T�1( U!�?2 C�2� ��5 d08�1 (  
6  

3  
��' Z&���4B  C�2�  	 C�2 1���  S0�?2  A%  80   

EN! 28�� �  
9  

4  
�u� Z&�1( 
C	� %�!    
�;A�! �2�0 �6  �!  

]�:  �80  S0�?2  
9  

5  
,B)!%	� C�2� �0 6! JD	�� �� JD	����  ��  J�	� 

J�4!�%��!    
3  

6  &F: �8I	 Z&��,?�  ��  EN! "8MV �  6  

7  
  6I8� Z&�EN! "8MV�  �4-	� 6!     %�I%

 X� E��$ 
4I�6? ��  
2  

8  
I8� Z&�16 ����   C�2 �  EN! "8MV�  
4I  

�V%  JD	��  
8  

9  
�5% Z&�1+�?  A%  X��6?��  C�2 � �� J�	�  

�%&4,:   	 J�4!�%��!   6! C�1W  Z�8�  
7  

10  
�5% Z&�1+�? ��  �2�0 �6�%�;  	 ��1� ( +�8!  

��#2  ���%��%�.  
5  

21,:�1 (  6.2  

  

) �
�59  :(  EL� �
�
 ��� !�� 
 �F@ S��,  �� ����Q0 B����

 � ,�� -+���  �� �.,/0-  ��� 	�� *�&1�2 �.,/0  

��� s  +%8?�   J��:   +�;�#V  

 �G")��  J� (  

1   �0��:����   5�#��%�   !1(  �4�N!   

"8MV� 	   �4:�2A�0  

3  

2   ��� Z&��W  EN! "8MV�   6! 
!�.�  

(B��;�� JD	�� ��  

4  

3  &2 E:%� sO` �� �
 	 P�B?$  

JD	����  
V�0 ��  �4B$�-   

"8MV �  

3  

4  4e� sO`1�%X�  	 D8C8?@��@�  EN!  

"8MV�  �� %�I%   JD	��  

5  

5   �:%8�/+�@2% Z&��� ;��@! ��1�   

MMNB21( I��V� ��  %�I%   JD	�� ��  

2  

6   :�):% U!�?2 �8#�$/�8#:�    	 6!�e��!

"8MV EN! �� &2=��$ �  

1  

7  Q$,!�e� � �4�N!  "8MV�   ��

2A16? ���%��%�.  B$���2 �  

6  

8  �4�N! W!�FB2 ���B�% Z&�  28���   	

"8MV �  

7  

9  +�2A�0 Z&��,B�� � �4B$�-  P�O� ��  

EN! "8MV �  

3  

10   % Z&����e  W2�O� Z�r: &?2  !1 (  EN!  

28��� 	 "8MV �  

5  

11  ��� E:%� sO`�   EN! +�?$��$

28��� %�I% ��  JD	����   :%����  

7  

21,:�1 (  4.2  

  

) �
�510 EL� �
�
 �N,91 
 ����� S��,  �� ����Q0 B���� :(

 � ,�� -+���  �� �.,/0- 	�� *�&1�2 �.,/0 ���  

��� s  +%8?�   J��: +�;�#V  

 �G")��  J� (  

1   �8#: �m �%��%�. �`%	 	 (-	�  %�!   

 �2�0�6�%�;   JD	����   B$���2�  

8  

2   A +�8#: Q�%����4BV�0�   :8:�. � 	 ?��  


4I   S�I  
$���2  

10  

3  BV% 	 [�`��O� �8I	[��a  A ��� 21+�  

�� +�OG?  JD	��  

7  

4   �8#:21e:��  BV% A	�! [�8" �� [��a  4  

5  �u� Z&�1(  ���&?#   6!  ���%��%�.  ��  

[&2&?�! A% 80  ��51 (  

8  

6  3�11[%� 010� � 	  :8:�.� Z	%&2 ��  

EN! 28�� �  

9  

 [
 D

ow
nl

oa
de

d 
fr

om
 jo

ur
na

l.h
yd

ro
po

w
er

.o
rg

.ir
 o

n 
20

26
-0

2-
01

 ]
 

                            11 / 14

http://journal.hydropower.org.ir/article-1-534-en.html


 <�! J�;	�1: 	 &0 ���� 6���:�!=  +%��%/    P�0Q��/  J���-  Q�- 	 �0  ………………………………..………….…...   12 

 

 

��� s  +%8?�   J��: +�;�#V  

 �G")��  J� (  

7   &2 +%&F��+%�  ^� v   ��

01�0
�%�;��4   �4:�2A�0   28�� �  

7  

8  6b!%�%�;��   &-� & 010� � �� �%�;%	   

JD	�� ��  

5  

9  MN� Z&�1�  �� m) S0�?2 21 +�  ! 1(  

 �4�N!  

9  

10  �_��Q ��    !1(���C% �  6  

21,:�1 (  7.3  

  

�?��� *���  

 �1E  !1?�  %�I%   �4'�5    <�!!=�  28�� 
$���2 �	� �! �  

"8MV�  % �8�$ ���>+%�    U!�����B2%���    	6GC�2��   �&OB2    

%�-  &?:�2�d  010�� >   ���BI% �>  ��MB.% >  21+%X    [&-  	

�_���4�   !1 (���C%�  C�2 P&2 	 
0%�  �N! �4?��  % A%� ( 

��O2    �1Y1J&  
0%  . &?i��   � 1E!1?�  � �`�� >  g8�e2  

��f1
  SM:   J&-  ��  :1 �4��;	�    <�!!= �  mi8$  %�+%�   %�  

  �	&'120  [%	�,2  J��$ ��	=�! >  �2%  �4��OC%�8B0�     &2=��$�:

BC	��   �� ��#2 	1�(  �V�&   �2�0 �� J&- ���! ><�!�6 +%�%�;

����W  B#p� 	 �  %�!   %  6! �	�	� (    �� .&?-�! 6B-%&: 6"��

  
C	�  U.%	�! �&  B2%  +�%�  �!1[%A�  ��2    p  	1���2     &?:�2

C8�  A8e2 ><�!  [%���" A8e21&  >A�%X2�  4)�1[a  @:�!�    	

�0��  ����@�%�    >(@�2  %�(  &I  [�8"  6!  %�  g8`82    

&2���
  ��: �&!  >Ub.  �8b!  .�  %�-�d  >�8I82  �1�  :1 J�;	�  

>mi8$  d08B2  	  ;�X!�  28�� 
$���2 �	� �!�  "8MV � 

% ���+%�  %�I%��    .&- &�%8N:���4@)   BN0 6! 78!�2���    

���1[�  %�I%��>  %�I% &?:�2   �4�:8�    	����32  ^�! Qe' 	    

�%��#$�V     	�$�V�X   (B! 	��X   �0 	��  ���1[�  %�I%��  


N0  	   �1Y1>J&    ��?$  ����%82  �42�    +8i�_���4�   

!1(���C%�>  )! Z�8�1��  &2 >^�!�� �
   &2=��$�:  EN!  28��� >  

%�-�d   p1�  t�G-  ��MB.% Q4#2 	   	   J��2=  +�8#:   �?���   	  

�4!8i��i   :8:�.�  R�I  �2�0�6>�%�;    J&-  S#02��� �  

:1�4��;	�    ~�X!    d08B2 	�8I82   �4?�    �!6I�8!   :%��� �  


C	� %�I%�� J�4! 6! 	�%��!   	 &?0� �2�0�6+%�%�;   �	&O2

:1�4��;	�   mi8$  :1X  ������   J�4! 62%�% 6!�%��!    �	�	 	

JD	�� 6!��   &I �&  %�!�?! .&?-�! 6B-%&:�(   �1E!1? �  ��f1
  

:  SM:1�4��;	�    28��  
$���2�  "8MV�  !=  <�!�  ��  

 P�02030 �2%    � 	 W@�21Y1J& 2 	 J�8#:1+%X  +=�F�� L�#  

�!%�!   �!  %�-�d  �8I82   &�%8V  �8!  . �?O�  g8�e2  ��f1
    SM:

��  :1�4��;	�   mi8$  "8MV  EN!�  �	&'  +���  35 

[%	�,2  :  ��  	1�4��;	�      ~�X!  	  d08B2:1X    +����G"  

[%	�,2  �8! &�%8V>  �,2  �4B$�- 6@:=     	 
C	� 6! 6B)!%	

:1 6�BC	��  % 6!�(  % 	 J��$ �	�	 6"���(  JD	��  	 %�I% %� ��

J�4!�%��!     .&??$%�(  C�'  �� �  ):�B�  	  +%8�  6$  
0%1W  

&2  	  +�0&?42�+%�  "8MV  EN!�  %�+%�  %�-  	�d 

�%�3I1���  %�(  %�- >�8�$�d  )! 1��  #0�?2�  %�! %�     	 %�I%

J�4!�%��!    JD	�� A%�4'�5 	 ��    <�!!=�  421�    .
0% J��$

ZA^  
0%  2����  ���8�$   ��  P�'  6O08�  &?:�2  %�+%�  �!  

62�:�!��X   S0�?2   	  W2�O�  J&:A�0   �!   EN!  "8MV�  	  

%���e  �B)!   Z%�=  	  (��b2  %�!    �2�0�6>+%�%�;  �!  9%&'%  

:1�4��;	�   >mi8$  d08B2  	  ~�X!   <�!!=�>  (�`  

;8�I1�   A%  ;�8C=�  _21d  A�>
)  :1A�   .�! �  �?"� >U  

A�	��$ >  	 J�%� �0�� %� ���B0	� 	 ���4-�� )21� &-�  	 

��8@-��  	 6O08� Z�;  &:�%��! .  

  

 S5��   

1. Avri Eitan, Lior Herman, Itay Fischhendler, Gillad 

Rosen, Community–private sector partnerships in 

renewable energy, Renewable & sustainable energy 

reviews, 2019, 105: 95-104 

2. Bakhoda H. Almassia M. Moharamnejad N. 

Moghaddasi R. Azkia M., 2012, Energy production trend 

in Iran and its effect on sustainable development, 

Renewable and Sustainable Energy Reviews, 16: 1335– 

1339. (In Persian). 

3. Castor J, Bacha K, Fuso Nerini F, 2020, SDGs in action: 

A novel framework for assessing energy projects against 

the sustainable development goals, Energy Research & 

Social Science 68 (2020) 101556. 

4. Danesh Jafari, Dawood (2011). Examining the model of 

the Islamic Republic of Iran in public and private 

partnership arrangements in the framework of the country's 

20-year vision. National conference of public and private 

participation in the development of infrastructure in Tehran 

(In Persian).  

5. Dursun B, Gokcol C, 2011, The role of hydroelectric 

power and contribution of small hydropower plants for 

sustainable development in Turkey, Renewable Energy 36:  

1227e1235 

6. Fei W, Opoku A, Agyekum K, Anthony J, Ahmed V, 

Chen C and Leung Lok K, 2021, The Critical Role of the 

Construction Industry in Achieving the Sustainable 

 [
 D

ow
nl

oa
de

d 
fr

om
 jo

ur
na

l.h
yd

ro
po

w
er

.o
rg

.ir
 o

n 
20

26
-0

2-
01

 ]
 

                            12 / 14

http://journal.hydropower.org.ir/article-1-534-en.html


 <�! J�;	�1: 	 &0 ���� 6���:�!=  +%��%/    P�0Q��/  J���-  Q�- 	 �0  ………………………………..………….…...   13 

 

 

development Goals (SDGs): Delivering Projects for the 

Common Good, Sustainability 2021, 13, 9112. 

7. Iranian Ministry of Energy, Renewable Energy and 

Energy Efficiency organizations, https://www.satba.gov.ir 

8. Jessada Sresakoolchai, Sakdirat Kaewunruen, 

Comparative studies into public private partnership and 

traditional investment approaches on the high-speed rail 

project linking 3 airports in Thailand, Transportation 

research interdisciplinary perspectives, 2020, 5: 100-116 

9. Kafait Ullah, Muhammad Shabbar Raza, Faisal 

Mehmood Mirza, Barriers to hydro-power resource 

utilization in Pakistan: A mixed approach, Energy Policy, 

2019, 132: 723-735 

10. Maurice Pigaht, Robert J. van der Plas, Innovative 

private micro-hydro power development in Rwanda, 

Energy Policy, 2009, 37: 4753-4760 

11. Porsesh Bin, Ali (2013), PPPi contracts and its 

application in infrastructure development. The fifth 

municipal finance conference, problems and solutions with 

a resistance economy approach (In Persian). 

12. Saberi AA, Sedaghat Shayegan D. Optimization of 

haraz dam reservoir operation using CBO meta-heuristic 

algorithm. Int J Optim Civil Eng. 11(4): 581-92. 2021 (In 

Persian). 

13. Saberi AA, Ahmadi H, Sedaghat Shayegan D, 

Amirkardoust, A. Prediction of electricity consumption 

using three meta-heuristic algorithms. Int J Optim Civil 

Eng. 13(1): 111-125. 2023 (In Persian). 

14. Sibtain M. Li X. Bashir H. Azam M., 2021, 

Hydropowerexploitation for Pakistan’s sustainable 

development: A SWOT analysis considering current 

situation, challenges and prospects, Energy Strategy 

Reviews, 38: 100728. 

15. Stefan Verweij, Ingmar van Meerkerk, do public-

private partnerships perform better? A comparative 

analysis of costs for additional work and reasons for 

contract changes in Dutch transport infrastructure projects, 

Transportation Policy, 2020, 99:430-438 

 [
 D

ow
nl

oa
de

d 
fr

om
 jo

ur
na

l.h
yd

ro
po

w
er

.o
rg

.ir
 o

n 
20

26
-0

2-
01

 ]
 

                            13 / 14

http://journal.hydropower.org.ir/article-1-534-en.html


 

����� ��� 	�� 
��
��� 
 �� ���� ����� 

  ������    
���� / ��� 
 ��  ���� ! /  1402 

 
Journal of Iranian Dam and Hydroelectric Powerplant 

10th Year/ No. 36/ March 2024 

 

Received: 2023/08/29                                                                                        Accepted: 2023/12/11 
 

A Study on Necessity of using the Public-Private Partnership (PPP) in the 

Construction and Development of Hydropower Projects in Iran 

 

Ali-Akbar Saberi1 

Hassan Ahmadi*2 

Davood Sedaghat Shayegan3  

Ali-Asghar Amir Kar Doost4  

 

Abstract 

 

Projects of dam and hydropower plants construction, as one of the most important sources 

of power generation, play a very important role in the stability of the national electricity 

network of any country. Therefore, the design, construction and operation of these projects 

are always on the agenda of countries. One of the important issues in the management of 

hydropower projects is the selection of the appropriate mechanism to provide financial 

resources and in this paper, the PPP method has been examined due to its abundant benefits. 

A limited number of projects have been implemented through this method in Iran, due to 

various reasons such as lack of economic stability and dynamism, high inflation rate, 

economic sanctions, as well as inappropriate management and organization. Here, the 

information of the existing hydroelectric projects that have been implemented and put into 

operation through the PPP method have been reviewed along with the forecast of this trend 

in the coming years. In addition, the case study of the financial model of Golpayegan 

hydroelectric power plant and the feasibility study of the private sector entering for its 

implementation shows that with the existing policies and conditions in the country, the PPP 

method and using the potential of the private sector will not be possible.  
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