
Civil Infrastructure Researches, Vol. 7, Issue.1, Spring and Summer 2021, pp. 189-210 

 

                                                 
* Corresponding author 
Received 16 September 2021, Revised 21 November 2021, Accepted 24 November 2021. 
DOI: 10.22091/cer.2021.7374.1299 

 
Contract Risk Analysis in Transportation 
Infrastructure Projects Based on Public-Private 
Partnership (PPP) Method 
 
The present paper aimed to assess a comprehensive risk analysis 
in public-private partnership (PPP) infrastructure projects using 
library studies and surveys in transportation infrastructure 
projects. By separating risks through Delphi technique based on 
expert opinions, 42 structural risks and 41 operational risks in 12 
main areas including political, economic, laws (regulations), 
cultural (social), environmental (natural), preparation 
(development), investment, Design, construction (completion), 
operation, revenue (market), management (organizational) were 
identified. Then, using a questionnaire survey and data analysis in 
SPSS, screening and determining the preferred risks based on 
statistical tests including Kolmogorov-Smirnov (K-S) tests, 
Kendall ranking and factor analysis were performed. Based on the 
results, 36 risks with lower Kendall mean were eliminated and the 
remaining 47 risks were analyzed. Also, by factor analysis, the 
main components affecting the incidence of risk in these projects 
were identified according to the factor load of the main variables 
(12 areas of risk). The results of KMO index and Bartlett 
sphericity test showed that there is a significant relationship and 
strong correlation between the variables. The five latent factors, 
including government, financing, operational, social and 
organizational risks with specific values greater than 1.0, were 
able to explain 69.817% of the variances. Critical risks were 
identified by developing an integrated assessment approach based 
on the Relative Significance Index (RII) and the occurrence-effect 
intensity (PI) matrix. According to the results, the risks of 
"interruption of payments by the government", "termination of the 
contract by the government and cancellation of the contract" and 
"corruption of the government system in the process of concluding 
the contract" with a PI of 0.2166, 0.2161 and 0.2003, respectively 
are among the critical risks were identified. 
 
Keywords:   Contract Risk, Public-Private Partnership (PPP), 
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DE     017/0 175/0 155/0 045/0 052/0- 020/0- 

IFR     000/1 311/0 062/0 325/0 255/0 022/0 

DeR     311/0 000/1 404/0 144/0 246/0 060/0 

BCR     062/0 404/0 000/1 275/0 019/0 087/0- 

UR     325/0 144/0 275/0 000/1 500/0 268/0 

IMR     255/0 246/0 019/0 500/0 000/1 460/0 

OPMR     022/0 060/0 087/0- 268/0 460/0 000/1 
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�-  :6� �* B< 	@�
�* ��D 12 h1� �5�
� ��D;  A-��

*�_- �� B��!��
 ���
 ��� ��06 0/1� :66a  	6=��H 

817/69� %��� �n��
 ��  ��.1��� ���* . B��!� A-�D� :
�

B�7i-)  \�DW B� (�=W� ��� A-��R1 :���7�* 5�
� 

R2 : ��7�- :6-Z  5�
�R3 : 5�
�=��6 � ��R4 :

 �����C� 5�
�� R5 :�.� ���S2-�� ���-��� 5�
� ..��  

 h
���- n
� �- �=-�� A6=V iB�7 AaH �� .,� �  ��

����* )n
� �-  ��.C �* (�0
�u B�7i-7  .	�� �.-9

�*�* U����� ���.C :
� ��� �2��a��  :6� ���

B�7i- ���F��� �=W� ���  �.�� A��H �=aH B=;�- �

	�� �.��0- B� BCD  �� . h
��� �.��0- n
� �- :
�

�- *D�  B<��D; �
��  ���12B��J  5�
� :6� :
�

�DA-� ��� ����* �=-�� ����- `e�_�- .1��� .  

��.C 6- B�7i- ���F��� ��� =W� ��1a-�� �<�������D; \� �X��� �* 5�
� �=W� ���  ���PPP  

B�7i- 
� ��
� �
*�_-B67� _-�*
����� ���F��� ��  �=-��,��-� _-�*
 ��
�u ������  �=-��,��-� 

Total 
% of 

Variance 
Cumulative 

% 
Total 

% of 
Variance 

Cumulative 
% 

Total 
% of 

Variance 
Cumulative 

% 
1  874/2 949/23 949/23 874/2 949/23 949/23 296/2 130/19 13/19  

2 889/1 741/15 690/39 889/1 741/15 690/39 909/1 909/15 039/35 

3 321/1 012/11 702/50 321/1 012/11 702/50 756/1 706/14 746/49 

4 264/1 532/10 234/61 264/1 532/10 234/61 364/1 368/11 114/61 

5 030/1 583/8 817/69 030/1 583/8 817/69 044/1 703/8 817/69 

6 816/0 799/6 615/76 - - - - - - 

7 697/0 807/5 422/82 - - - - - - 

8 525/0 374/4 796/86 - - - - - - 

9 505/0 205/4 002/91 - - - - - - 

10 465/0 877/3 879/94 - - - - - - 

11 364/0 032/3 911/97 - - - - - - 

12 251/0 089/2 000/100 - - - - - - 

��.C 7-  n
� �-��� - �=-��iB�7  ��� �=W� AaH n� �����* �� ��D; ���� �X��� �* 5�
� ���� �=W� ���  ���PPP  

5�
� �=W� ��D; 
 n
� �-��� - �=-��iB�7  ����=W�  

����* �� AaH  n� ����* ��  

R1 R2 R3 R4 R5 R1 R2 R3 R4 R5 

PR 377/0 178/0 - 617/0 174/0 093/0 - 782/0 087/0 078/0 286/0 103/0 

ER 625/0 255/0 - 077/0 428/0 - 062/0- 236/0 832/0 146/0 151/0 058/0 

LR 537/0 283/0 - 419/0 - 374/0 - 076/0 739/0 149/0 323/0 306/0 322/0 

SCR 559/0 091/0 - 036/0- 090/0 671/0- 091/0 12/0 069/0 671/0 081/0 

NER 672/0 390/0 - 094/0 166/0- 123/0 017/0 037/0 087/0 874/0 123/0 

DE 424/0 350/0 - 274/0 094/0 610/0 385/0 136/0 196/0 268/0 661/0 

IFR 393/0 365/0 588/0 032/0 - 067/0 228/0 666/0 020/0 161/0 060/0 

DeR 677/0 055/0 147/0 - 328/0 097/0 - 097/0 265/0 667/0 226/0 125/0 

BCR 403/0 038/0 039/0 - 758/0 007/0 - 053/0 053/0 671/0 418/0 021/0 

UR 365/0 666/0 036/0- 115/0 379/0 442/0 135/0 506/0 273/0 094/0 

IMR 407/0 714/0 104/0 221/0 - 011/0 - 330/0 794/0 024/0 368/0 019/0 

PPMR 189/0 580/0 541/0 280/0 - 128/0 - 190/0 049/0 281/0 125/0 692/0 
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20  ��� h
��� U����� .	�� �.� :66, =-��� 

����* n
� �-  ��.C)7�- �.��0- (  B< *D� �-�� 12 

 v�G�
� A��H 5�
� �=W� ��D; B� h1� B��!� A-��

�- ��� ..1 �� ��J�?� �=-�� ���5/0 ��0�  m�a �� �.1�*

�- B�!�� A-�D� �� ���6k�- �6_��-  ..���u��B _- ��.

 �_� BeD��- A-�� �.��� ��06� s
��^ :
� d=b-�.H

*��* �c� *�D- �6k�- (n��
���) \��66k  A< �* ���06�.  

��D;) ����6k�- �h
��� U�����  (5�
� ���

) ���6�P.R) (\���_-) :6��DH � (LR :
��06� ����* (

 A-�� �� �=-�� ���R1 �-  ����6k�- :61K�� ..1���

) �*�G�H�E.R�-�� �(B
 ) ���SJI.F.R (�����) .-9�* � (

)IMR A-�� �� �=-�� ��� :
��06� ����* (R2 �-  ..1���

) �;��e ����6k�-De.R) (A6�/ ) 	
�� �(B.C.R � (

��!� ) ���*��U.R A-�� �� �=-�� ��� :
��06� ����* (R3 

�- 5�
� ..1��� ) (�����C�) �21��@ ���S.C.R � (

5�
� ) (�,6ae) �b6V- ���N.E.R :
��06� ����* (

 A-�� �� �=-�� ���R4 �- �* ..1��� 	
�!��  ����6k�-

�*�-9 ) �X��� (B,�D ) ����D.E (���-���) ��
�
.- � (

)P.P.M.R A-�� �� �=-�� ��� :
��06� ����* (R5 

�- B�7i-) B��!� A-�D� :66,  �� n� ..1���  �=W� ���

�X��� �* (5�
� ����  ���PPPB-�*� �* �� ��� >�T�� �

B�7i- :
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20- Varimax rotation 

 A/� �* �*�/=�� � ����
�� �F� �* ���� �/6@��J3 

 �h
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�*�.V- ) ����V�PI �� ��06� 2/0( �13  �* 5�
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�

 �*�.V-) I�
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��.C 8- 5�
� :
���!- A6=V  h
��� B�7i- �� ra �- ��� 5�
� ���� (B�!�� A-�D�) �=W� ���  

B�!�� A-��  �=W� B��*  5�
� B�7i-�
�  RIIProbability  RII Impact  P  I  PI  

) ��7�* 5�
�R1(  

P.R  

P.R.2 695/0 6325/0 585/0 342/0 2003/0 

P.R.3 6975/0 715/0 5925/0 366/0 2166/0 

P.R.5 4475/0 44/0 1575/0 288/0 0454/0 

P.R.7 4/0 435/0 3/0 287/0 0861/0 

P.R.8 6875/0 645/0 5625/0 384/0 2161/0 

P.R.9 575/0 6925/0 215/0 303/0 0682/0 

L.R  

L.R.2  6375/0 6675/0 4725/0 427/0 2019/0 

L.R.3 67/0 575/0 24/0 298/0 0716/0 

L.R.4 6/0 635/0 4905/0 431/0 2115/0 

L.R.6 5525/0 58/0 1575/0 300/0 0472/0 

) �7�- :6-Z  5�
�R2(  

E.R  

E.R.1  6225/0 69/0 4275/0 509/0 2174/0 

E.R.3 6825/0 7175/0 5475/0 366/0 2005/0 

E.R.6 585/0 55/0 195/0 319/0 0623/0 

E.R.7  64/0 62/0 42/0 489/0 2053/0 

I.F.R  

I.F.R.1 63/0 5925/0 189/0 331/0 0626/0 

I.F.R.3 6525/0 6325/0 5157/0 424/0 2195/0 

I.F.R.7 6825/0 67/0 5475/0 379/0 2077/0 

I.M.R  
I.M.R.2 6525/0 6275/0 489/0 410/0 2006/0 

I.M.R.3 69/0 6375/0 57/0 438/0 2498/0 

 5�
�=��6 �) �R3(  

SC.R  

SC.R.2 6425/0 655/0 4275/0 409/0 2091/0 

SC.R.4 5475/0 5575/0 1575/0 298/0 047/0 

SC.R.5 68/0 675/0 54/0 393/0 2124/0 

N.E.R  

N.E.R.2  635/0 6375/0 405/0 494/0 2000/0 

N.E.R.3 6375/0 6075/0 4125/0 405/0 2084/0 

N.E.R.5 6375/0 6025/0 1525/0 312/0 0477/0 

) �����C� 5�
�R4(  

D.R  

De.R.2 65/0 6525/0 402/0 51/0 2050/0 

De.R.3 63/0 6875/0 44/0 489/0 2149/0 

De.R.4 6825/0 705/0 5475/0 0,503 2751/0 

De.R.7 575/0 605/0 1425/0 307/0 0437/0 

B.C.R  

B.C.R.1 74/0 7375/0 72/0 472/0 338/0 

B.C.R.3 655/0 6375/0 465/0 438/0 2038/0 

B.C.R.4 6575/0 615/0 2775/0 281/0 0781/0 

B.C.R.6  705/0 7175/0 615/0 366/0 2252/0 

B.C.R.10 7075/0 7075/0 6225/0 636/0 2263/0 

B.C.R.11 665/0 6475/0 495/0 425/0 2101/0 

U.R  

U.R.2 6325/0 5925/0 4747/0 331/0 1572/0 

U.R.3 63/0 635/0 4635/0 442/0 2048/0 

U.R.5  6675/0 6425/0 5475/0 42/0 2300/0 

U.R.6 58/0 5875/0 2205/0 302/0 0665/0 

) ���-��� 5�
�R5(  D.R  

D.R.1 65/0 5525/0 1755/0 320/0 562/0 

D.R.2 7/0 725/0 6/0 368/0 2210/0 

D.R.6 585/0 6075/0 255/0 335/0 0855/0 
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 ��.C8- B-�*�  

B�!�� A-��  �=W� B��*  5�
� B�7i-�
�  RIIProbability  RIIImpact  P  I  PI  

 ���-��� 5�
�

)R5(  

D.R  D.R.9 625/0 695/0 449/0 447/0 2009/0 

O.P.M.R  

O.P.M.R.1 64/0 7125/0 192/0 365/0 0701/0 

O.P.M.R.3 645/0 72/0 5235/0 396/0 2073/0 

O.P.M.R.4 6725/0 69/0 5175/0 435/0 2253/0 

O.P.M.R.6 5325/0 57/0 2025/0 297/0 0601/0 
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