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Abstract: It is already a common mode for the third party logistics and clients to trade on the 4PL platform.
The management of 4PL’s tardiness risk has become a scientific problem to be solved, due to the prevalence of
3PL’s tardiness which restricts the development of 4PL. Based on principal-agent theory, this paper proposes
a 4PL contract design mechanism to measure the magnitudes of the risk of tardiness and the probability of
occurrence using the requirement violation (RV) index simultaneously. The simulation results show that the
optimal contract can motivate the 3PL to make more efforts to simultaneously minimize the risk of the 4PL and
occurrence probability of risk, under the condition that the 4PL obtains the reservation utility.
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Fig. 1 The sequence of events
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Fig.2 Contract model with tardiness penalty
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Fig. 5 The effect of penalty coefficient on 4PL’s and 3PL’s expected utility
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