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Research on the evolution of safety performance investment behavior of the private

sector in road PPP projects under dynamic premium-penalty mechanism

LU Junna, ZHU Youmin
(School of Economics and Management, Chongqing Jiaotong University, Chongqing 400074, China)

Abstract: To motivate the private sector to increase safety performance investment, the govern-

ment needs to design a scientific premium-penalty mechanism by which to improve the safety per-

formance level of road PPP projects. This paper constructs the model for the evolution of the pri-

vate sector’s safety performance investment strategy under the government’s static and dynamic

premium-penalty mechanism and studies the interactive process of strategy evolution between

both parties of road PPP projects under different premium-penalty mechanisms. The results indi-

cate that the dynamic premium-penalty mechanism could make up for the shortcomings from

using the static premium-penalty mechanism effectively and make the strategies of both sides

reach a stable equilibrium state; the probability of the private sector chosen to improve the road

safety performance by increasing safety performance investment is directly proportional to the up-

per limit of the penalty and is inversely proportional to the incentive regulatory cost and the upper

limit of reward.

Key words: road PPP projects; dynamic premium-penalty mechanism; safety performance invest-

ment; evolutionary game
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game of PPP under the static premium-penalty mechanism
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Tab. 2 Stability analysis of the equilibrium points of safety performance investment by the private sector under the static

premium-penalty mechanism
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Fig. 1 Evolutionary paths of the private sector at different

initial ratios under the static premium-penalty mechanism

10
0.9}
081

A [a]
B 2 WA RATHLE T B A [F R 4R B 8 1 iR
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