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Influence of Government Subsidy and Carbon Tax on
Clothing Closed-Loop Supply Chain

HU Jueliang', ZHANG Mingxia®, HAN Shuguang'
(1. School of Science, Zhejiang Sci-Tech University , Hangzhou 310018, China;2. School of Fashion Design and Enginee-
ring, Zhejiang Sci-Tech University , Hangzhou 310018, China)

Abstract . Under the consensus of global carbon emission reduction, it is of great value to explore the way of green and low
carbon development of clothing industry. Based on the differences between consumers”demands for traditional clothing and
remanufactured clothing, a four-level clothing closed-loop supply chain was established, which consist of raw material
suppliers, manufacturers, retailers and collectors. The impact of government subsidy policies and carbon tax strategies on
the development of the clothing remanufactured industry was emphatically explored. The research shows that the government
subsidy policies can reduce the retail price of remanufactured clothing, increase the demand for remanufactured clothing,
and improve the profits of the members of supply chain. The governments carbon tax strategies increase the retail price and
the demand of remanufactured clothing, but reduce the enthusiasm of enterprises to produce remanufactured clothing. The
combination of tax and subsidy helps ease the financial pressure on enterprises and governments. The conclusions can
provide reference for the government to formulate policy and the clothing enterprises to make production decisions.
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Fig.1 Four-level closed-loop supply chain for clothing remanufacturing
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Tab.1 Optimal equilibrium solution of subsidy mode under decentralized decision making
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Tab. 2 Optimal equilibrium solution of taxation mode under

decentralized decision making
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Fig.2 Effect of government subsidies on the retail prices



% 4 YR, 5 BOR AN Fo 8 BT IR B FRAR B 45 0 % v . 355 -

120
100 m B B
Illl.........:""‘-‘z
g u = p”
2 80 -------- pE
& o
#n ZM*
b 60 m P

40

20
0 20 40 60 80 100

WL/ OT/F)
B3 mBIEENHRM

Fig.3 Effect of carbon taxes on the retail prices

FH B, 4 Hh DR SR A% 9 I e 014 o 3l 2
AR A S HAR M DI 3, T 2 A0 W S AR BRI
AR A PSR Z A A X I U Bl A5 R ek B S UK,
BT B R AR
5.2 BUATAMUFNERFL NS K 2R

ORI R 5 KA B R QP 4 BT, BB X
(RN TSR

50p
40 prTT—
........ T*
30 Dn
e DM
20 = DM

TR

10|lllllllllll EEEEEN

0 20 40 60 80 100
A/ GTT)
B4 BTG ERERR I

Fig.4 Effect of government subsidies on the demand

50
- o
or D
) ° M

30 b
™ DZM

o ey
I...
[ ]

0 2.0 4b 6.0 8.() 160
WBL/ /)
BS wmBixERENIM
Fig.5 Effect of carbon taxes on the demand

HIPEL 4 FIPE S n] DU HY 78R KM LB
WIS, 8 P PR SRET 1 0 IR 2 F1-of  F) 5 oR
P03 R SRS ) B 1 5 it I U R B B A A
PP ST PR i R R T R B R A R R

B AR T R S , B vh RS B A ) T R P o
T AR SR, e 2 P e AR 17 e AP e T 30 A2 g
5.3 BUATAMEFORRFE XS F) E 89

U AU A B 52 i AP 6 BTz, fie ol Xt A1)
RSN INE 7 Fros . 6 AT ATLAE Y, 5
AN AR AR B £ e o SR 13 R 6 F) R
PIRTF I3 Bk N 2% 1 M 2Z Hl - BUR AR I AR
SR, A0 B 45 A0 5% %) R0 T e 18 18 i 5 <
UGB T, IR RN R L il i g A A
(R M 1) S SERRAR i 22 1 (] ) 35, [l A e 1) )
TR e e W], SR RS AR R T WU
PRAR™ S5O0 4 52 M %ok R 2R 3L N7 ) 90 g 4 a4
AL, SO AU B T R 434 o B8 7 AR i, SRR
AEBEIT AT ok 2 Al A8 22 55 45 2%, A3k 107 4 i 5% [R] £
A AR TRl A ] R R R

P 6 m, BRI 7 | ol A B e 1 A
BRI, S DR 2 Bl 2 A s 118 384, P 1 i e 3 o
Bl ) O 2 1 N ol e £ 9100 T S 1 Y
ST RIE N, (B i e B R T AL G iR
B, PP B B ke AW g ool ) o

3500
*
3000 ****
*
2500 PSS By
O Bl AL
‘52000 -------- LI\TIM
E1500 ° Ly
e m LTM
S
1000 * LT
SOO*II.IIIIIIIIIII-IIIII
0
0 20 40 60 80 100

AN/
B 6 BUATHMUE X F E B 00

Fig.6 Effect of government subsidies on the profits

2500
*
2000 *
* LZM
* R
2 1500 . e L2
= * o LM
= 1000 * . m M
* * 7
*
500f e * o

0 20 40 60“ - 80 100
WRBL/OT/ )
B 7 R R0
Fig.7 Effect of carbon taxes on the profits
HiE 6 RIET 7 R, 16 il 3 7 4005 10 70 Bk 5
BT A R s B3 A1 e B U2 - T 7



- 356 - B K F 4R %9 %
JEURA AL Ny R L 2 T R IR T A e A R TH Al
b2, AH G f B BRI (LA, BRI 34K 6 & i=
=A H

551 S AN T AT LA Y, AERRBL kIR 2y
90 JL/ I, 4R Hh BRI 23 BER R T AR 4t e 75 R
IR O BT, BR IR A1, A5 RE 6 A 53 (9 A1)
Vg, it R, 1A% G ke o i R
AT A BT, SR AR OB B 2 X A Ml 3 FC
A, 5 B il B B L

N IR P 3 7l K TR 3, X -
PG PR AR 7 5 5 R AT AN, REAS ™ R Al i R 1
MR, fe AR Bk 22 5 14 K i 5 BT sk 5t 5 s U
SREMRLLAE 7= B 5 15 GE e D 32 00 Al i i 4
WA A SR AR A ™ b ) AR 1 . (IR, B
B SR s T bR Al pr) R B e 2L
5.4 EERMBTEAESRKSN

5 5 SRS BV ISR A 512 it e o A Y B AR
TEOFRR TSI AKX T =kD, — 1D, , 3B 5K
% B BURT R B AR Al B, BN 8 o
HITE 8 W LA Hh , B AU )3 , UG SR A% 5% 5 Dk
/D s WA BB A3 0, ORI A B 5 S s i
BRI 28— 5 BRI, DA% G0 I 3 1 SR o, 4
i i ke AL T, R A LA DR I 52
SO AR BT o BT8R BUR (R —E W BR
il F B E AR SR B A S

500
Tj\ 0
<&
& 500
&%
= —1000
g
= -1500
-2 000
100 100
; 50
%ﬁ, 50
e — R
(& L//g/_.) 0 oS i/ C ol )

E8 E6XRMTHBMFEERR
Fig.8 Government surplus funds under the compound

strategy

B AR BR B S X Al e R T AN RS T
0 ST il A Dt SR S 0 SRR O B 7 L DRI 2 4
Fr BT Ay B HE B A3t ¢ DR e, DRT S B T
Koo [RIE AR5 AN 1] A< 39 £ oMb 1) 4 i, BURF AT R
T VR IIG K B B A A0URE < % T LA 7 R B AL 4
P2 S S0 Aol SBORF R OR AN T3 8 38 >4 R IR
BB AR , Sl P o8 3 A e 0 i B 5 00 17 A AR 7™ L i
P i A DA 2 Aol , BT IO 4 0 SR RB B
JEE , DAREARAL G i e A 5 4 00 34, Jon i £ ol AR Bk 1k

BURF IR AR 2 5% & R (Y 3 A 1 SCH , e
H R RE = e T 1), AR T B B B
SCH T B R G IR R P-4 e e A 5 5K 22
S R T 4 IR P ER A W R A, SR ] Stackl-
berg 25773k 3 A7 AT A0 0k 115 A58 54 s X 2 B A4
R bR B BB M) K BRI B R R R
FERF IR R rP RS T I 4 R A 7 HUA

LR, B 40 W SR 5 B S s 2 mT IR
A T b2 25 5 A, 48 o A o e e o oK R 4 Bl
2 P e 7 M A Ji , B e D, (EL B T 5 s B
TR AR Aol i 22 B B 4H 5 5245 SR n A S R A
ol K BR80T, 3 31 B — SR Gk S B 8k
AP PR LR B EL PSR T i S B R
Pl TR EE K SR AL B 26 A

SCHRIFTE I 5 4 1 4 i I 3 A R 58 4ok
F IR T B A A 2 Aol A, — 90 20 - ol 3
PR el WO R RIL ST RDRE (AR A ) SRR
A, ST AT R 3 AR IR R AR

B2k

[ 1] Semil. BURHEDSE BRikie” 1735 merh A [E R
W] PEVCE S, 2021(4) : 34-35.

CHAI Qimin. Promote the " carbon peak" action and

"carbon mneutral " national construction actively [ J ].
Chinese Government General Services, 2021(4) . 34-35.
(in Chinese)

[2] &5, BERea ke HARSc Bt T]. 35

Snlfs kR, 2021, 46(2) : 6-10.
LI Gao. To push forward the carbon dioxide emission
peaking goal by concentrating the power of the whole
society [ J]. Environment and Sustainable Development
2021, 46(2) : 6-10. (in Chinese)

[ 3 ] K, #ER, (R, % hEZZUIRE T LS E

PRUELLEL AT (0] BN 5 8UHR, 2023, 31(4):
11-19.
HE Chengtian, DONG Tingwei, FU Chenxin, et al.
Analysis of green standards of Chinas textile and garment
industry [ J]. Advanced Textile Technology, 2023, 31
(4): 11-19. (in Chinese)

[ 4] RWRER, AT, AL, 6. WA RIHG U IRER
AT R E MWL) o E LA, 2021 (5):
44-45.

ZHU Huaiqiu, YE Xiangyu, LOU Caiying, et al. Some
considerations and suggestions on recycling of waste

textiles in Zhejiang Province[ J]. China Fiber Inspection,



48

R E . B AN Fo s B AT IR B SR 45 09 %R

- 357 -

[5

[6

[7

[8

[9

[10

[11

[12

[—

]

[—

[—

]

[

[

[

2021(5) : 44-45. (in Chinese)

SR ARG AIRIHACH) 52 5 05 W RAE AT [T ] 22
44,2022,59(9) :55-61.

GUO Jing, SHAO Peng. Analysis on the global used
clothing trade value and network characteristics [ J].
Journal of Silk, 2022, 59(9) : 55-61. (in Chinese)
PROOST S, VAN REGEMORTER D. Economic effects of
a carbon tax with a general equilibrium illustration for
Belgium [ J ]. 1992, 14 (2):
136-149.

FOGARTY J J, SAGERER S. Exploration externalities
and government subsidies: the return to government|[ J].
Resources Policy, 2016, 47 . 78-86.

MITRA S, WEBSTER S. Competition in remanufacturing

Energy Economics,

and the effects of government subsidies[ J]. International
Journal of Production Economics, 2008, 111 (2).
287-298.

LI Z, ZHANG J, MENG Q F, et al. Influence of govern-
ment subsidy on remanufacturing decision under different
market models [ J].
ring, 2019(2) : 9460315.

WANG K Z, ZHAO Y X, CHENG Y H, et al. Coopera-

tion or competition? Channel choice for a remanufacturing

Mathematical Problems in Enginee-

fashion supply chain with government subsidy [ J ].
Sustainability, 2014, 6(10) ; 7292-7310.

PR TERRAK, 252525 BRBLBOR X% R 9
Ly BRI B [ ] BBk, 2016, 30(2) : 107-
111.

JIAO Jianling, WANG Yunxin, LI Lanlan. The impact of
carbon tax policy on a CLSC taking consumer preferences
into consideration[ J]. Soft Science, 2016, 30(2); 107-
111. (in Chinese)

TR, skEM. BRECECR T 66 S e e S
BAEEZET[T]. i FRHE R A A (2R
2021, 23(2): 75-85.

[13]

[14]

[15]

[16]

[17]

WANG Na, ZHANG Yulin. Analysis of competition and
cooperation between a manufacturer and a remanufacturer
under carbon tax policy based on game theory[ J]. Journal
of University of Electronic Science and Technology of
China (Social Sciences Edition) , 2021, 23(2) . 75-85.
(in Chinese)
DOU G W, GUO HN, ZHANG Q Y, et al. A two-period
carbon tax regulation for manufacturing and remanufac-
turing production planning[ J]. Computers and Industrial
Engineering, 2019, 128. 502-513.
CAOK Y, HE P, LIU Z X. Production and pricing deci-
sions in a dual-channel supply chain under remanufac-
turing subsidy policy and carbon tax policy[ J]. Journal of
the Operational Research Society, 2020, 71 (8):
1199-1215.
FIASLL, EEE, eI, LRI 5 R B A AT PR
MAEEEM RIS T]. Tk T, 2014, 17(3) : 61-67.
GAO Juhong, WANG Haiyan, MENG Yansha. Pricing
strategy of closed-loop supply chain based on subsidy and
carbon tax[J]. Industrial Engineering Journal, 2014, 17
(3): 61-67. (in Chinese)
Ll Z, ZHENG W, MENG Q F, et al. The impact of
government subsidy and tax policy on the competitive deci-
sion-making of remanufacturing supply chains[ J]. Inter-
national Journal of Sustainable Engineering, 2019, 12
(1) 18-29.
(SR AN o= ey op N S IS A G R P EAN e
PR RS PR [T ], REGERE 580, 2019, 39
(11) . 1785-1807.
GAO Juhong, ZHANG Ying, LI Mengmeng. Research on
decision and coordination of remanufacturing closed-loop
supply chains with advertising impact [ J ]. Journal of
Systems Science and Mathematical Sciences, 2019, 39
(11): 1785-1807. (in Chinese)

(L R )



