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Closed loop supply chain considering corporate environmental
responsibility and government differential weighting subsidy

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

Abstract: Under the uncertain environment of market demand and quality level of recycled products, a
total profit model for the closed-loop supply chain system was constructed considering CER (corporate
environmental responsibility) and government differential weighting subsidy. The fuzzy chance
constrained programming method was used to solve the problem of uncertain market demand. The
particle swarm optimization algorithm (PSO) and genetic algorithm (GA) were used to solve the model
example comparatively. The results show that: enterprises can formulate optimal recycling, production
and sale strategies according to different confidence level combinations of market demand; the system
total profit is inversely proportional to the CER investment cost parameter, and the relationship between

the average total profit and CER investment level depends on green technology maturity; in order to
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improve the implementation effect of recycling and remanufacturing, government can set the weight of

consumer subsidy between 0.30 and 0.43; enterprises can reasonably arrange recycling and

remanufacturing activities according to different government subsidies to improve the total profit; the

total profit is more sensitive to different government subsidies compared with the CER investment.

Keywords: uncertain environment; corporate environmental responsibility; government differential

weighting subsidy; particle swarm optimization algorithm; genetic algorithm
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Fig.1 Closed loop supply chain system model
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Tab.3 Triangular fuzzy number of potential market demand

Bk Lo L, L3 Ly Ls Le Ly Ly Lo Lio

dni 865 773 786 718 765 894 708 736 803 792
dn2 987 869 925 826 918 1032 826 875 928 924
dn3 1126 1065 1052 963 1036 1145 987 1036 1042 1045
dri 530 474 502 469 512 530 457 436 492 487
dr2 643 565 574 565 569 612 534 520 587 581

dr3 756 658 653 642 626 670 625 762 695 662

RN 4 Mk s R, B AR EGEKFE T &L
PRI AR, SR A 3~6 s

TEFR R K% IR %R 200 BT, GA F1PSO
S BITESS 183 AR MNEE 167 1R AG I 038 7 B il £k .
PSO Fll GA I ZME ILH KR 0.016%, KW 2 F5
IR A R B E U, TSGR 1353 i A Rk
AR A5 . AT, HahFla®s 50k 90%,
g M 03869, mHIl 43R 3, pofl pdy 5l A 73.92
1 65.57 B, F¥EFE R I8 2] KAH 76 152.42,
IEIES (RIS 253501k 6624.54 i1 4416.36.

HE 3~6m LIfEH: a Bad—ER, A
B WG K, g BN, p, B p BT R
S, S, B, REWTE . Fh, BEE
B, AR R AN AR T, Mk, R
BLEANE R B#E K. b, Kot —ER], B i
Wryh K, qZEWK, p, Mlp M LI, S FS,
B, RZW IR BN, BEE oM,

x4 FREBEKETHRMERE (GA)
Tab.4 Optimal decision under different confidence level ( GA )
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Tab.5 Optimal decision under different confidence level ( PSO )
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