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Closed-loop Supply Chain Network Design Model Considering Interruption Risk and Fuzzy Pricing
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1 School of Management Science &. Engineering, Zhejiang Gongshang University, Hangzhou 310018, China
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Abstract In order to mitigate the impact of supply interruption on enterprises,a dual objective closed-loop supply chain network
model considering fuzzy pricing and interruption risk under competitive environment is proposed. The uncertain demand is defined
as the price function provided to customers by the supply chain and its competitors,so that the supply chain can maximize the to-
tal profit and minimize the carbon emission in the competitive environment. In this paper,the proposed model is solved based on
the possibility theory,and the dual-objective model is transformed into a single-objective model. Finally.a real case is used for nu-
merical example analysis. The conclusion shows that the proposed model can not only enhance the ability of supply chain to resist
risks, but also help to improve the strategic position in market.
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Table 1 Results of sensitivity analysis of carrying cost
B : _ B E BN ER _ : _ S )5 3 W A _
30 35 40 45 50 30 35 40 45 50
1 85.420 83.210 82. 140 85.220 78.480 0.632 0.621 0.614 0.602 0.594
2 94.210 84. 280 82.790 80. 480 80. 240 0.627 0.623 0.632 0.588 0.584
3 91. 700 86.170 87.100 81.470 81. 460 0.609 0.594 0.584 0.589 0.563
4 89. 300 91. 380 86. 460 86.220 78.200 0.597 0. 580 0. 580 0.564 0.567
5 88.170 90. 550 85.220 83.170 78.220 0.590 0.595 0.572 0.574 0.579
B E /A 448.800 435.590 423.710 416.560 396.600 3.055 3.013 2.982 2.917 2. 887
F 2 BRI 0 BURAE A3 BT A R

Table 2 Results of carbon emission sensitivity analysis

K E R EEE:

B R

30 35 40 45 50 30 35 40 45 50
0% 85.420  83.210 82.140  85.220  78.480  0.632 0.621 0.614 0.602 0.594
10% 93.170  86.540  88.030  84.390  85.360  0.786 0.724 0.720 0.707 0. 746
20 % 94,530  87.590  95.130  90.350  89.450  0.833 0. 780 0.735 0.792 0.755
30% 97.670  93.320  95.140  96.400  91.630  0.754 0.739 0.720 0.734 0.724
40% 100.170 97,680  95.960  97.190  92.370  0.682 0. 649 0. 659 0. 604 0.628
BFeA B/ A HE 470.960 448,340 456.400 453,550 437.290  3.687 3.513 3. 448 3. 439 3. 447
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Fig. 2 Results of sensitivity analysis of production capacity to

supply chain performance
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Fig. 4 Impact of product price on total profit
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Table 3 Impact of disruption on profit of enterprise supply chain

it [ B Rk it X & B

1 27.31 25.14

2 27.43 25.49

3 27.31 26.12

4 28. 42 24.80

5 27.10 25.39

6 28. 27 25.03

7 27.63 24.52

8 26. 23 26. 44
B A 219.70 202.93
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Table 4 Sensitivity analysis of strategic to supply chain

R RUAMKEER AL JE A e AL B JE R R AR

AR S T s T4 s 7+ 5 A
10 88.310 85.140 0.833 0.623 18. 140 5.290
20 91.31 86. 540 0. 865 0.647 18.150 13.220
30 91.700 80. 210 0.798 0.622 18. 140 17.450
40 92. 540 86. 440 0.815 0.525 18.110 29.090
50 87.230 89. 640 0.770 0.615 18.130 34. 140
B 451,090  427.970 4.081 3.032 90. 670 99.190
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Table 5 Sensitivity analysis of operational costs to supply chain

wE  BAANFHAER LR A e AL L JE R R R

AR s T a ! T a S T a
5 84.530  83.220 0.775 0.540 18.330 6. 280
25 86.590  82.900 0.748 0.584 18.250  20.130
30 87.430  83.140 0.760 0.614 18.350  25.420
35 86.590  82.470 0.819 0.538 18.140  28.490
40 85.430  85.190 0.803 0.647 18.510  31.440

%4t 430.570  416.920  3.905 2.923 91.580  111.760

BRI ARSCBE T A E A R T KU 0L E
PR BT (6 6 190 465 45 0 L JF: 25 1 1 {36 B2 B v Y T ol B 1 SR I
TE B N E T SR WE SR L T e R B X T )
JUER I B A R PR O AR B G v B R SR A A R B BRI R
ASCHI AR A BE RS ABUZ B, J7 2450 50 T
SE HIMEL SR W 55 T A DR SR (043 07 5 S B A R B R i
B /ME o AR SCIE B T T SR AR RN B SR A O 0k L R 2
W7 A B BV A 5 180 4 f60 g L R L L e T RS
SR AT 0 0 0 R 0 AT L AT A AT Rt . SC R 4
WANTT < JIr 4R A AR AN (S AT 484 ik (3 17 5 1480 77 37 XU R RE 7 - L
A BT 5 e AR T S A R A . DG T T SR R 7
M M6 22 BOTT R B A B A R P B R P O AR I S
T 0 55 i [) I 25 i 22 i ER £ SR I BE T A ot o AR 7 AR
P v 2B 7 AR AR LT R 7 7 X ER AR L A I 3K

& % X

[1] ZHANG S T,ZHANG P P,ZHANG M,et al. Emergency stra-



S A 7 8 P XU S5 A RE Y PR P 43 7 i ) 4 1A 1A A

225

2]

[3]

[4]

[5]

(6]

(7]

[8]

9]

[10]

[11]

[12]

tegy of supply chain with lead times under stochastic supply dis-
ruptions [ J ]. Computer Integrated Manufacturing Systems,
2019,25(3):772-779.

PISHVAEE M, RABBANI M, TORABI S. A robust optimiza-
tion approach to closed-loop supply chain network design under
uncertainty[ ] ]. Applied Mathematical Modelling, 2011,35(2):
637-649.

ZHOU M S,ZHANG Q Y. Big data investment decisions in a
supply chain under the impact of transparency and competition
[J]. Systems Engineering-Theory & Practice, 2018, 38 (12)
2993-3009.

FARROKH M, AZAR A,JANDAGHI G,et al. A novel robust
fuzzy stochastic programming for closed loop supply chain net-
work design under hybrid uncertainty[ J]. Fuzzy Sets and Sys-
tems,2018,341:69-91.

YANG Y X,MENG L J,ZHANG B Y,et al. Supply chain net-
work production and outsourcing decision under competition en-
vironment[ ] ]. Computer Integrated Manufacturing Systems,
2019,25(1) .214-223.

FARROKH M,AZAR A,JANDAGHI G,et al. A novel robust
fuzzy stochastic programming for closed loop supply chain net-
work design under hybrid uncertainty[ J]. Fuzzy Sets and Sys-
tems,2018,341:69-91.

XU J,LIU Q,WANG R. A class of multi-objective supply chain
networks optimal model under random fuzzy environment and
its application to the industry of chinese liquor[]J]. Information
Sciences,2008,178(8) :2022-2043.

LIU J G, WANG J J,ZHOU ] X, et al. Research on Supply
Chain Contract Coordination of Diferent Replenishment Strate-
gies under Uncertain Environment [ ] ]. Chinese Journal of
Management Science,2019,27(9) :68-79.

OLIVA D,MOHAMED A E A,HASSANIEN A E. Parameter
estimation of photovoltaic cells using an improved chaotic whale
optimization algorithm[J]. Applied Energy,2017,200(15) :141-
154.

ZHANG G T,SUN H,HU J S. Multi-Aeriod Closed-Loop Sup-
ply Chain Network Equilibrium Based on Constrained Inventory
[J]. Journal of Industrial Engineering and Engineering Manage-
ment,2017,31(1).:176-184.

ARYANEZHAD M B,JALALI S G,JABBAEZADEH A. An
integrated supply chain design model with random disruptions
consideration[ ] ]. African Journal of Business Management,
2010,4(12) :1-22.

ZHANG L,BI X J,WANG Y ]J. The € Constrained Multi-objec-

tive Decomposition Optimization Algorithm Based on Re-ma-

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

tching Strategy[J]. Acta Electronica Sinica,2018,46(5):1032-
1040.

ZHANG X,ZHAO G, LI B. Multi-objective fuzzy programming
for sustainable closed-loop supply chain network design[]].
Control Theory & Applications,2020,37(3):513-527.
MIRIALILI S, LEWIS A. The Whale Optimization Algorithm
[J]. Advances in Engineering Software,2016,95(5):51-67.
ZHANG Y B,LONG J,CHEN Y. Contingency Police and Ope-
ration Simulation of Supply Chain Disruption with Changing De-
mand[ ] ]. Journal of Systems & Management, 2019, 28 (6):
1202-1210.

SUN Y, LI Y, XIONG W, et al. Pareto Optimal Solutions for
Network Defense Strategy Selection Simulator in Multi-Objec-
tive Reinforcement Learning[ J]. Applied Sciences,2018,8(1):
1-36.

YI G,MAO J Y,WANG Y N,et al. Research on Supply Chain
Contract Coordination of Different ReplenishmentStrategies un-
der Uncertain Environment [ J]. Control Theory &. Applica-
tions,2017,34(7) :895-902.

RAD R S,NAHAVANDI N. A novel multi-objective optimiza-
tion model for integrated problem of green closed loop supply
chain network design and quantity discount [ J ]. Journal of
Cleaner Production,2018,196:1549-1565.

PANG Q,ZOU T,CONG Q M. Distributed predictive control
method with zone control for insensitive system under network
environment[ J]. Control Theory &. Applications, 2015,32(4);
504-512.

ZHANG Y Y,JIN Z G,CHEN Y. Hybrid teaching-learning-
based optimization and neural network algorithm for enginee-
ring design optimization problems|[]]. Knowledge-Based Sys-
tems,2019,23(1) :1-24.

HASANI A,KHOSROJERDI A. Robust global supply chain
network design under disruption and uncertainty considering re-
silience strategies: A parallel memetic algorithm for a real-life
case study[ ] ]. Transportation Research Part E: Logistics and

Transportation Review.2016,87:20-52.

WU Gong-xing, born in 1974, Ph.D, as-
sociate professor. His main research in-
terests include intelligent information
processing, data mining, e-commerce

and logistics optimization,etc.

COAT G 4 .M 38)



	220.pdf
	考虑中断风险与模糊定价的闭环供应链网络设计模型
	引用本文



