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Multi-objective closed-loop supply chain network model for
perishable products under disruption risk

SUN Zhongjia, GUO Jianquan
(Business School, University of Shanghai for Science and Technology, Shanghai 200093, China)

Abstract: Considering today's globalized and highly uncertain business environment, the supply chain
network is prone to the risk of disruption. At the same time, in view of the issues, such as demand
fluctuation, high return rate and environmental pollution caused by improper treatment, the strategies to
mitigate the interruption risk were proposed and a multi-objective closed-loop supply chain network
model of perishable products under uncertain conditions concerning minimum economic cost, the
minimum environmental impact and the maximum social benefit was constracted. In order to reduce the
influence of uncertain parameters and realize the decision-making arrangement of the optimal facility
location and the optimal distribution path, the demand and return quantity of perishable products were
set as triangular fuzzy values, and the fuzzy constraints in the model were equivalently transformed into

clear correspondences by using fuzzy chance constraint method. Taking a perishable product enterprise
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in Shanghai as an example, genetic algorithm (GA) and particle swarm optimization (PSO) algorithm

were used to solve the model. The calculating results show that the performance of supply chain

network can be significantly improved by using the strategy of mitigating disruption risk, and the overall

performance of multi-objective optimization of closed-loop supply chain network is better than that of

single objective optimization.

Keywords: perishable products; supply chain network disruption; uncertain demand and recovery;

multi-objective optimization of supply chain network; fuzzy chance constraint method
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Fig. 1 Structure of closed-loop supply chain network for
perishable products
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Tab.1 Location coordinates of retailers and fuzzy quantity of
demand and return
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Tab.3 Optimal GA calculation results of each target

T LT A RN LR W F5e/ N S ETR I Z Hinsmdt
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T2 (1954370, 217648, 4.3) (2430205, 174531, 7.0) (2610023, 219310, 8.7) (2270301, 197000, 7.4)
53 (1940500, 234680, 5.5) (2521083, 183030, 7.1) (2881832, 214201, 8.9) (2010302, 197070, 7.6)
R4 (2014870, 265392, 3.4) (2781368, 199700, 6.3) (2792657, 234542, 8.7) (2280703, 209200, 7.5)
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Fig. 6 Multi-objective optimization of scenario 1
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Fig. 8 Multi-objective optimization of scenario 3
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Fig.7 Multi-objective optimization of scenario 2
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Fig. 9 Multi-objective optimization of scenario 4
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Tab.4 Multi-objective calculation results of different scenarios under different mitigation measures
TH5E TS i B B mi%iz B i
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Tab.5 Optimization results of PSO and GA corresponding to different confidence levels of each objective
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