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E—Closed-Loop Supply Chain Decision-Making Considering
Government Regulation and Second-Hand Markets
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Abstract: The E—closed-loop supply chain decision-making consisting of a manufacturer and an
e-commerce platform under government regulation are considered when the e-commerce platform
opens the second-hand market or not, respectively, and the impacts of government disposal
fund, subsidy rate, quality of used products, and commission rate of the platform on the
manufacturer’ s and e-commerce platform’ s decision-making and expected profits are analyzed.
It is found that when the second-hand market is open, the manufacturer’s optimal selling price for
new products and optimal recycling price for used products are lower, and the e-commerce
platform tries harder to sell new products. When the second-hand market is not open, the
manufacturer’ s expected profit is higher and the e-commerce platform’s expected profit is lower.
Under government regulation, an increase in the disposal fund provides an incentive to the
manufacturer to recycle used products and adversely affects the manufacturer’s production of new
products, whereas an increase in the subsidy rate promotes the recycling of used products and
does not affect the production of new products.

Key words: second-hand market; closed-loop supply chain; quality of used products;
government regulation; e-commerce platform
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18 FIEL 9 43l 25t 1 il 1 7 5 H 7 o 5 de
RS0 S R B A0 (T 4 22 50RO o S v 1 AR Ak
P 8 B, JFRE T T 5 1 R R 2 X o s 7 2 e
ANFIZ R, Y M (T 40 R BRI — A, T
o T TIT S st o) s o e 00 300 SRR O LA
TET S0 (E T R BURARET , 75 9% 5 %6 —F 7=

IR R BERLAIG, — T O R BRI, Z2
T 27 R Y B4

0.25
;@
X
&= 0.20
. e E@D) L

o
% 0.15 B
..... P
o PRI o —ol—

- o0 0.95

E7 BREEENRAHAZEEKSEEHINE
Fig. 7 Impact of quality benchmarks on the optimal
expected recovery volume

0.06 r

0.04

0.02

il e R R AL A i

E8 MEHMNRHESREE A EFRAERNE
af=A
Fig. 8 Impact of value discount coefficient and quality
benchmarks on the manufacturer’s optimal
expected profits

Hi [T 9 AL, 2 IFRE i, R 5 8
S 03 B R B I e R P 4 5 WA G i B
A UHEITHIR BB K, BRI £ AR SRR AR
Ja AR X O AR K 8 AT AL, YT R 1l
IR, il 3 R A 300 BRI 23 B (BT 0 R R
R R R JEE T e, {HL2 RS- 5 199 M0 98 ok
i 3 R A8 R 23 B, R, A2 39 4 3 7 R 9
SR, BLRTF 5 ARE 2 T R BEE
PrinRfBmy st — L4k m, TR e A
Jrd v, 1ORE 2 L RT3 A R AU i  fol R
A _ETE AT A TR — T i i g o, Ry
FH IR T A B B AR



o

% 9 1 8 FTE  F BB F IR Fe =57 3 64 B- ] R R 4k 2 R 1367

R & AL A

0.95

07 0.90
‘ 0.8 0.85 a
B9 MEHFMEAKEREEENETTS
B HA 2 F) 8 B 22 i
Fig. 9 Impact of value discount coefficient and quality
benchmarks on the optimal expected profit

of e-commerce platforms

4 4k T

ARSCAEBF IS, 85— E-P PRI 5
ARG R SR R 58 T B AN
T RES TERE T T S R IE M 1 AR X I 9
TR, I A BUR AR BEEE G ARG S5 01
G A& THT il U R (ELAT 410 2 00 o
YERE X Aol Fre I pR S-S5 T ER A (5

WFFERI - 1) BURN b FEEE G 19 $2 i 2 08T ™
il A T A R SR AR A, (E 2 S B A
[ WA A A% A0 [T AR 34 0 . A, FE TR RE T
DRI & e R 5 R e 8 55 K
. 2) BT AN R A B v 2 T EUH T A [l
A A0 T SRS H o, (AN 23 S0 7 i
FE AR L 3) JERE T A R B R
AR 105 B E TR BT il i R
ABEMTTRE ZF i kA . 4) i BE vy 42
e 2 4R R T 7 i ) S0 2 1] e A0 A% A0 300 22 1] Wi
i, EDRE TR B B N R

BERA AL AR R LU A BUR R
1) Xt FEURAL, HL -5 B AT A il Aol
HEAT IH 7 il [T, E A BRR G AN B &, 5 A
AT H = ah B A= S8 . 2) iP5 TR
Tl DLy AR IR IE , R 48 v A %k
TR R AT RE AN R LU LR B T
A RCTBL, SIS A E s R R . 3) X
T R R, TR T T 20 T A U
UG B RARORT ™ il B4 B 85 A% LR X T 37 L 2 Fof

7 RS

ARICIBTTEAIAT — RE I Sy IR, AR AT LATR
SR Hh 220 il 36 7 AL R 15 LY B~ R
7 85 2R TR 22 JA 30 O i DR SRS Y BE 5 B~ A
BERTBE R S A E N T

SE

[ 1] SGER,BE, 2R, 5% AMNKBEURR do i ) BN 6 Y
S AHT S5 E M RS [T] ARAL R 222 4 CHARFL )
2023,44(6):871-879
(Guan Zhi-min, Zhao Ying, Mu Yu-xia, et al. Green
innovation and pricing decisions in an E-commerce
closed-loop supply chain under the subsidy policy [J].
Journal of Northeastern University( Natural Science) ,2023,
44(6):871-879.)

[2] Zhang X M, Li Q W, Liu Z, et al. Optimal pricing and
remanufacturing mode in a closed-loop supply chain of
WEEE under government fund policy [J]. Computers &
Industrial Engineering,2021,151:106951.

[3] LiYJ,Feng L P,Govindan K, et al. Effects of a secondary
market on original equipment manufactures’ pricing,
trade-in remanufacturing, and entry decisions [J]. European
Journal of Operational Research,2019,279(3):751-766.

[ 4] 297, D ik, 4 BUN ST AR FRAE S0 T B0

BE2E B SE M B2 RS [T ] v [ B, 2019,27(7)
116-126.
(Li Fang, Ma Xin, Hong Jia, et al.Pricing decision research
of closed-loop supply chain under asymmetric information
on government regulation [J]. Chinese Journal of
Management Science,2019,27(7) : 116-126.)

[ 5] TEEMe,I0M, HoT, 55 R P AR R EE p i “ B0

KD e SRR 7L (I ). v A BB, 2020, 28 (12) - 87~
97.
(Wang Yu-yan, Su Mei, Shen Liang, et al.Recovery decision
of altruistic fairness concern on E-commerce closed-loop
supply chain [J]. Chinese Journal of Management Science,
2020,28(12):87-97.)

[6] He P,He Y, Tang X Y, et al. Channel encroachment and
logistics integration strategies in an e-commerce platform
service supply chain[J].International Journal of Production
Economics,2022,244:108368.

[7] XieJ P, Wei L H, Zhu W J, et al. Platform supply chain
pricing and financing: who benefits from e-commerce
consumer credit? [J]. International Journal of Production
Economics,2021,242:108283.

[8] Lin X G, Zhou Y W, Xie W, et al. Pricing and
product-bundling strategies for E-commerce platforms with
competition | J |. European Journal of Operational Research,
2020,283(3):1026-1039.

[9] Wei J, Lu J H, Zhao J. Interactions of competing
manufacturers’ leader-follower relationship and sales
format on online platforms [J]. European Journal of
Operational Research,2020,280(2) :508-522.

[10] Zennyo Y. Strategic contracting and hybrid use of agency
and wholesale contracts in e-commerce platforms [J].
European Journal of Operational Research,2020,281(1):
231-239.

[11] Kleber R, Reimann M, Souza G C, et al. Two-sided
competition with vertical differentiation in both acquisition
and sales in remanufacturing [J]. European Journal of
Operational Research,2020,284(2):572-587.

[12] Li D, Dong C W.Government regulations to mitigate the



1368

AR FFR(A RAFR)

% 45 %

[13]

[14]

[15]

[16]

[17]

[18]

shortage of life-saving goods in the face of a pandemic[J].
European Journal of Operational Research,2022,301(3) :
942-955.

Wang Z R, Wu Q H.Carbon emission reduction and product
collection decisions in the closed-loop supply chain with
cap-and-trade regulation [J]. International Journal of
Production Research,2021,59(14):4359-4383.

Gu X Y, Zhou L, Huang H F, et al.Electric vehicle battery
secondary use under government subsidy: a closed-loop
supply chain perspective [J]. International Journal of
Production Economics,2021,234:108035.

Wang Y Y, Fan R J, Shen L, et al. Recycling decisions of
low-carbon e-commerce closed-loop supply chain under
government subsidy mechanism and altruistic preference[J ].
Journal of Cleaner Production,2020,259:120883.

Zhao J H, Zeng D L, Che L P, et al. Research on the profit
change of new energy vehicle closed-loop supply chain
members based on government subsidies [ J]. Environmental
Technology & Innovation,2020,19:100937.
ARG B AR, K, 45 BUM AN T 25 s O /Y
HLAS L R BE PR BT B MR [T ] R,
2021,39(6) : 70-80.

(Ren Ming-ming, Huang Jia-li, Xiao Guang-lai, et al.
Environmental self-regulation decision of electrical and
supply
considering spillover effect[J].Systems Engineering, 2021,
39(6):70-80.)

ATAR, B B 28 50T S AR ML T P P42 107 i o]
T A R ARmS R ()], [ R4, 2019,27(3) - 85—
95.

(Shi Chun-lai, Nie Jia-jia. The effects of premium and

electronic chain under government subsidy

[19]

[20]

[21]

[22]

[23]

penalty mechanism on manufacturer’s cooperative strategies
supply
diseconomies [ J . Chinese Journal of Management Science,
2019,27(3):85-95.)

He Q D, Wang N M, Yang Z, et al. Competitive collection
under channel inconvenience in closed-loop supply chain[J].
European Journal of Operational Research,2019,275(1) :
155-166.

WSO RS SE  5 I BURM AN FIRS B 5% R T 3%
R e A1 R G T R SR (7). R 58 TR, 2020, 38(2) 1 40~
50.

(Shang Wen-fang,

in the closed-loop chain with production

Teng Liang-liang. Game strategy
considering government subsidies and sales efforts in
retailer-led green supply chain [J]. Systems Engineering,
2020,38(2):40-50.)

Wang N M, He Q D, Jiang B. Hybrid closed-loop supply
chains with competition in recycling and product markets
[T). International Journal of Production Economics, 2019,
217:246-258.

O ZE W1 AS AU BOUR AL T TR S 8 A B /1T e v
for L A AT PR R N BE DR SR LT ] v [ AE BER 2, 2016, 24
(1):82-90.

(Ma Zu-jun, Hu Shu, Dai Ying. Decision models for a
closed-loop supply chain with hybrid sale/collection
channels for electrical and electronic equipment under
government regulations [ J]. Chinese Journal of Management
Science,2016,24(1):82-90.)

Ryan J K, Sun D, Zhao X Y.Competition and coordination in
online marketplaces [J]. Production

Management,2012,21(6):997-1014.

and  Operations



