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Abstract:

The implementation of infrastructure projects is one of the most important and vital factors in the
economic growth and development of countries. One of the most important aspects of the construction
and development of such projects is their financing, which plays the most important role in achieving
predetermined goals. Risk management in public-private partnership (PPP) transportation projects is
of particular importance, because inappropriate allocation of risks can lead to increased costs and
reduced project efficiency. In this study, a comprehensive model for assessing risk between different
pillars of PPP projects has been developed. For this purpose, the FAHP fuzzy multi-criteria decision-
making technique has been used to identify and assess critical risks. The results of quantitative risk
analysis using the FAHP method in terms of the relative weight of each criterion and their initial rank
showed that the first-level risks, including economic and financing risks (R2), construction (R3),
operational (R4), legal (R6), political (R5), other risks (R7), and finally government risks (R1), have
the first to seventh ranks in terms of impact on PPP-based transportation projects. Accordingly,
economic and financing risks, construction risks, and operational risks have the greatest impact on
PPP freeway projects in Iran. Also, the analysis of the relationships between risks showed that some
risks, such as high financing costs and performance quality, play a fundamental role as key risks in
resource allocation and management decisions. The findings of this study can be used as a strategic
tool for decision-makers to improve risk management of PPP projects.
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Criteria R1 R2 R3 R4 R5 R6 R7
R1 (1.0,1.0,1.0)  (0.16,0.23,0.33) (0.2,0.27,0.5) (0.2,0.27,0.5) (0.33,0.5,1.0)  (0.25,0.33,0.5)  (0.33,1.26,3.0)
R2 | (3.0,4.31,5.98) (1.0,1.0,1.0)  (0.33,1.26,3.0) (0.33,1.44,4.0) (3.0,4.308,6.000) (1.0,2.62,4.0) (3.0,4.93,7.0)
R3 (2.0,3.63,5.0) (0.33,0.79,3.0) (1.0,1.0,1.0) (1.0,1.58,3.0) (2.0,3.63,5.0) (1.0,2.62,4.0) (3.0,4.93,7.0)
R4 (2.0,3.63,5.0) (0.25,0.69,3.0)  (0.33,0.63,1.0) (1.0,1.0,1.0)  (2.000,3.633,5.000) (1.0,2.62,4.0) (3.0,4.30,6.0)
R5 (1.0,2.0,3.0)  (0.16,0.23,0.33) (0.2,0.27,0.5) (0.2,0.27,0.5) (1.0,1.0,1.0) (0.2,0.5,1.0) (0.33,1.0,3.0)
R6 (2.0,3.0,4.0) (0.25,0.38,1.0)  (0.25,0.38,1.0)  (0.25,0.38,1.000)  (1.000,2.000,5.000) (1.0,1.0,1.0) (1.0,2.62,4.0)
R7 | (0.33,0.79,3.0) (0.14,0.2,0.33)  (0.14,0.2,0.33) (0.16,0.23,0.33)  (0.333,1.000,3.003)  (0.25,0.38,1.0) (1.0,1.0,1.0)

C.Rm=0.017 C.Rg=0.038 |
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R1 _ 0.883 0.768 1 1 1 0.95 0.591 0.049 7
R2 1 ~0.889 1 1 1 1 0.715 0.223 1
R3 1 1 - 1 1 1 1 0.842 0.214 2
R4 [ 0.998 0.879 0.763 _ 1 1 0.948 0.584 0.203 3
R5 ] 0.833 0.701 0.579 0.835 - 1 0.783 0.395 0.084 5
R6 | 0428  0.27 0.151 043  0.644 0391 0.021 0.152 4
R7 [ 0982 087 0.759 0.984 1 1 0935 0.587 0.075 6
Total 8.115 1 7
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R2 R2-1 R22 R23 R24 R2-5 R26 Rl RI-1 RI-2 RI-3 RI-4
R2-1 - 0.783 0395 0.504 0916 1 RI1-1 - 0.591 0.694 1
R2-2 1 - 0.796 1 0.924 1 R1-2 1 . 1 1
R2-3 1 1 - 0.795 0.415 0.523 R1-3 1 0.842 - 095
R2-4 1 0.597 1 - 0.955 1 R1-4 0.948 0.584 1 -
R2-5 1 1 1 1 - 0.669
R2-6 0.669 0.765 1 0.722 1 -
R4 R4-1 R4-2 R43 R4-A4 R3 R3-1 R3-2 R3-3 R3-4 R3-5
R4-1 - 0715 03816 1 R3-1 - 1 1 0948 0.584
R4-2 1 - 0.089 1 R3-2 0.676 . 1 0.783 0.395
R4-3 1 1 . 1 R3-3 0.871 0.924 . 1 0.494
R4-4 0395 0.504 0916 - R3-4 1 1 0.763 - 1
R3-5 1 1 1 0.759 -
R6 R6-1 R6-2 R6-3 R6-4 R6-5 R5 R5-1 R52 R5-3 R5-4
R6-1 - 0.933 1 1 1 R5-1 - 1 0.994 1
R6-2 1 . 1 1 1 R5-2 0.765 . 1 0.829
R6-3 0395 0.504 - 0.995 1 R5-3 1 0.424 . 1
R6-4 0.783 0.089 1 - 0711 R5-4 0.982 1 0917 -
R6-5 0.669 0.765 0.526 1 -
R7 R7-1 R72 R7-3 R7-4
R7-1 - 1 1 1
R7-2 0915 . 1 1
R7-3 0494 0.601 - 1

R7-4 0415 0.523 0.924 -
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R1 0.049 R1-1 0.208 0.010192 29
R1-2 0.257 0.012593 25
R1-3 0.311 0.015239 24
R1-4 0.224 0.010976 26
R2 0.223 R2-1 0.159 0.035457 12
R2-2 0.221 0.049283 8
R2-3 0.309 0.068907 1
R2-4 0.088 0.019624 21
R2-5 0.179 0.039917 11
R2-6 0.045 0.010035 30
R3 0.214 R3-1 0.116 0.024824 19
R3-2 0.118 0.025252 16
R3-3 0.219 0.046866 9
R3-4 0.249 0.053286 6
R3-5 0.299 0.063986 4
R4 0.203 R4-1 0.135 0.027405 15
R4-2 0.323 0.065569 2
R4-3 0.222 0.045066 10
R4-4 0.321 0.065163 3
RS 0.084 RS5-1 0.384 0.032256 13
R5-2 0.104 0.008736 31
RS5-3 0.296 0.024864 18
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R5-4 0215 0.01806 2
R6 0.152 R6-1 0.109 0.016568 23
R6-2 0.034 0.005168 32
R6-3 0.363 0.055176 5
R6-4 0.328 0.049856 7
R6-5 0.166 0.025232 17
R7 0.075 R7-1 0.301 0.022575 20
R7-2 0.409 0.030675 14
R7-3 0.145 0.010875 28
R7-4 0.146 0.01095 27
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