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Abstract

With the development of green supply chain, choosing the right sales model is an important is-
sue for manufacturers and e-commerce platforms. Therefore, this paper constructs a Stackberg
game model, considering that manufacturers invest in green technology to produce products
under government subsidies and e-commerce platforms carry out marketing activities on prod-
ucts, and studies the impact of government subsidies and platform commission rates on the deci-
sion-making of green supply chain members under different sales models, as well as which sales
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model is more conducive to improving social welfare. The findings are as follows: 1) Regardless of
the sales model, the greater the government subsidy, the better the manufacturers’ green tech-
nology investment and marketing efforts of the platform; 2) in the context of government subsi-
dies, when the commission rate of the platform is relatively small, the optimal profit of the manu-
facturer (platform) in the commission mode is higher than that in the resale mode; when the
commission rate is moderate, the optimal profit of the manufacturer (platform) in the commission
mode is higher than that in the resale mode, achieving a win-win situation for members of the
green supply chain; 3) when the commission rate is low (high) and the proportion of government
subsidies is moderate, the consignment (resale) model can improve social welfare more than the
resale (resale) model.

Keywords

Green Supply Chain, Sales Model, Government Subsidies, Social Welfare

Copyright © 2024 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 518

BB LU PR R R, AT AT AP AN e ARTAT, K5 SR S S PR ) R N\ D423
(YRTRFEE A R I T B e D 1 REXTX L R A, VR 2 [ NI X 5 7 IABE ORI BRI i, sl folk
RIEROBARRIARIE . W1 5B ATR C“HPUT” REMHSR & TAE T &%) 48, #2025 48, 4
] AR R Ay A 7 A A BRFTBORS EL 2020 4R R B 18%,  E 5 e b s B gt — B b . eAh, B
IRFERTTIESR T 22 UM AR ERSR , SERFAR AT SR (R, FRARAE P i 2 v ) BEVE VR AR AN S e

fELR OO N BE R B R, W AEAS R B A, B B 45 3 (Reselling model) A1 X4 1 7 (Agency
model) T & R BN BER A BB IR, O T AR FRIE R R[1]. SREOFARKIBAAMBEN FF KT
JERBR I FE, ICREVIRTH ML T8 . DLAL 78 551 & Al & r 4L (0 X 2% (e B D ], il
P SR O BORIBEN AT UAA P HSE A GRG0 7= i, 2 2 H s K /iR AR —HWRT,
TSURT P I TSRS I A B2 B R SR A T IR RO RS TR o FLMAROR L, BBURT A I 1 3 e 2 E 0N FAR 1
AT 52 R P A e Ut T LA o A1 ) 72 o S B R BEN B, B LAE AR T IR SIS, PRI RE S 4R i
VSKRESR, RmHIERT SO G RN . [FIRE, AFEREEST, BRSERM R fhE iy B LR
18 73 P 5 7 TR SRS AT B AN o BRI, F FEBURF AN T S B BE A 03 72 AN R B B AR e L R 3, A
IEAFIRNME, X sepraE S ARG HENE S E L.

HFut, AW TURAEEE LT =A A 1) BUFNE AR BT, FENE R A iR ekt
A BB IRUEM W ? 2) & RS OBARBAM R T & 5 N BT & (7 8 5 oy 5 g 2 {3t
EEEXUTT e LA A 7 3) BURAMUFASE R, (i B A 2 E RS SR T A AR A 2

AT RE BRI, AR T — M SRR IR, B ER FCEUM AN T T & ARG
Infer i B A B AR S LS B A B AR AL AR R B KA . AT 3 2ok e 4. 4R 0t 7 AR B
T, BURFAMERT S ORI B S I RUEN RSS2 € =04 04T 17 S e AN R il i
e AT R BT 5 EAS [ B B AR TR A A 52, 3 Bh A b AR SE Bt i B LA 5 AR LA 1 AN A4
BRGUN A2 AEA], SR T BOREW, 15 FBUM ] E SN B A ISR .
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2. MXEERE

A SCFATAEBUR AN, 60 (% w13 7 A L 1 6 R B B A e B 1) R, ORI b 3 29 Je 7E
LR, SO MENEE S EUR RNV =7 AT 5

FATT R AR B M T T . Y 2 SCHRIF 7T 1 3 R AR A AR T )3k e DA B HL T T B TR AR
LB, FE AR IR 26 H T S P (1 2 1 SRS o G A B S i 6] 2% 1 YR I8 1 5 M8 [2] (Abhishek et al., 2016),
PG FUIRE[3] (M 5 M AN A4, 2022), TCHRIGIB 1R [4] (F M54, 2022), i os 4+ Rl FR4E &% J2[5] (Zhang
& Hou, 2022)%5 . A5 IR SCHERAS R 2 ATE T 78 1 2T BUR #MU I 23 0 B % A D B A e 9, X
UL ESCHERI SR AL AR . 7ESR AR R B A0t I S R S B 2007 T, Li et al. (2024) Wt 78 1 AR 9% Fi AN
VH B 5 S O O 10k N i DR B AR e B A R, 4 R AR T AR B AT IR A T B ki
FEONA R, ELAS s RV 2l €0 i oA 15 1 0 o B A TR AR 2 6] o T AR SCRIBIF e 2 X 2 A AE T
TESR L IBE 01 IB B Bk b, £5 A5 8T BURP R i o5 B BE AN DL ST 6 4 H 8 45 5% 0 1 il

H AT ARG S T . FE AT T T A [E (0 DR 30T S e BB Ak R e AR s, R
AN T A A0 & [FEBE[7] (/R 5E, 2023), FEMEMIRUIGR A& 40[8] (£ R AR 5L, 2023), WA
HAE 9] (Davoudi et al., 2023), #HERIFRUEIIERIRS[10] (PREMAFRIZH, 2024)5 . AL 5LL
EHARAWAF: 5—, ASCNGIER ARV & MERMERAEYIN, 5 LR STERLA AR
B, BB THIERBAGEOATHAR, FEAMHERS T, WA SCEREE A TERF 7T 4Rk 6 BB R B
AR I R B  RE A B PR 43 E B R BN B E 4 %% 77 . )4 Pal et al. (2023) 43 1 4 B 2 AL BRI BIE 72 1 4
BT KT RIS 45 5% 056 AN [ Y2 18 (A B B R A I [11], AE A SCIX 53] Pal B8 53 1 T IBURF X il ek o 4 £
FEARBENBAEAT NG T, 2 S 5% 5 0 1R B D B 5 A X DA B A A P 2k 2 7P o

H AT AR BUR AN ST o 58 T ArAT B2 vH BURF RN 5 ABR Tt B B 12 8 /K SF AL 2 4a F 2
FRH 5 AR SO 1Y) R 1) Ry #4 (2022) BFF 72 1 3 7 e 75 AR FH AL 2 BT AT S BURT IR 4% € FE MU A 2 £
BT AR NG L SIS VE I SE I [12], %R B3 45 (2022) e Tk R v 1] 348 75 19 1 2 Rk 5 4060, a0 HE I ok
e 20, W R T RS AL 23 M BURT IS [RI RIS 77 2O RHE e 3 7= A= R 52 A [13], Zhong et all. (2023)48 78 T 2K
JRF A i) 3 e 2 FH DX R 8 AR B P4 80 e M A 00 3 o X T 4 I e o A R AR R R e [14] B3R SC
FiR 2 BEARE LT AN [ PR IESURT R IV ORI B R Ak A 2 7= 2B AN RIS, 1T AR S JBURT o i) 3 ol 4 €2
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3. EHEHIRSEARRR
3.1 [EIREHEA

RS ARG E A AT G AR LT B BN BERR, G R BN S EBOR B
A EOE I T GG . P EBNE WS I AT E A, DURISN 28 KT R [F]
I, 9 T B E RSN SR OBOR, BURPRE LA IE 7 2t O BOR BN A A LA 13 72 32047 DM »
2€(0,1) . TG EAAEMNMARKHEERK, —REEHEA AR BERKAT, HliEn
K= UL p, AL ELHERET &, ZRHEET G p WEEMHESE L . EHREAT,
& FAE LT & R A R DL p, RS B 28T 9, RN T S SRR 7 o EL AR 4 E5 i
MNERH

3.2. EXRRIZSFHSHA

M 10 S SC5 R 72 7(2020) [15] B B Bl R 72 BRI T 7 R Dy =a— p, + Ot +7e, Jrf1,
a RBAT M, p, 2 mEAEEN, BT aHE, 02 % FE RN ORI BURTE R
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0e(01) . nRIEREF RN ENE NIBUERERE, ne(01): BB T/ 65K
D,=a-p,+0t+ne, Hrp S/ srsEEm, hfliEse.

BBE 2 M4 H2 %5 (2020) [16] 13 ISR O AR IR AN B2 /2 o t /il i i A4t i St R 4%
N, Be(01) FRGEHARBNPRARE, fBUNMIRBANEE G . EH%57) e Rl LMY
T AERE = A, WORATEAR) & . 28 MRS 255 . S TR IESE(2015) [17]E B S I AR
Hke?[2 . e B FEATHERSS T, ke (0,1) ZIHEHL% T 1A

Btk 3: HERFERUT Jy s s ApAR 19 28, HlER R SH, HE-TF &2 M.
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Table 1. Variable symbols and meanings
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(iRe? 5E X
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Pn AR AR 2T B i R A
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Da AT i T2 R

t H3E R A 2R L BARHRN
A RIEHSs

1 [e) i 32 7 WA PR < L A7)
BURFES T 36 R 2k BRSNS I R B 51

7 S35 7
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4, HERISHT
4.1 HBEEN

TBZRI e 38 R S D S BOR BN t R S AN p,,» SRS, T B RN HE ™ i
TENHE p, MEMSZ IR e ¥EHT, M7 RAE HIE BRI & KR 8 207508
D =a-p, +6t+ne
DR _ﬂ_‘[z+£t2
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ke?
7e = P, Dg — p,,Dr _T

ﬂM:W

i 1 HERUR 7 R A% pl s BILTEM pf s FIER RGO FaRil
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it 1 R, AR, il AT R T & A RO SRS 52 AR AR BN AR L
PEN ROTARBANE LS IS B BN AR . DL BUR HI U B 1) 45 B 3K 110 2 25 52
B ax BRI S BT, BE RN T FRARSAS, Kb SR R BN o 306 3 850 938 7R >
PRI it A A MR AN RSO T B IR, T ARk, T S R B SS ), Bkt
LR RE R BRI . 0 A1 g (G INR BT Sk CBORAE 855 0 (SN SE R . PRI, i
PR R R 65K 2 0 S N R L BORBNATE I35 7, FE e ks AR SN B Ra >R, T4 T+ X5
(IR B AR (G IR S B A BT, R B S B SS ), IX AT RE S U 7 R A
PR AR TR, BETT RN XTT M o WEORT R A5 AR SN A5 G R A RO AN R, T B 2 R
PN OER DI R, ST M F G s, DL 8 A

4.2. KH#HEN

TR e )38 0 S TR R ORI t AL BB p, » RE, FEREEHS IE
£ eo ARBIHRINT, THTEREE. Bl A G BRI 5 BN
D,=a-p,+60t+ne

t> A6t

7y =(1-0) meA‘ﬁT+ﬁT
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T :¢meA_T
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HRE TR, PR ENH, DR LR ] 3 i A H 5 7 6 BRI o T 350 S C b AR RS B 1) v s o 1 s
SENHE FEB I SREEFNFHR S INE RS 1, IR EM AT R, 8y A . B A
BT R S E S, BRARTR RA G4, S2mn U7 FE o BUR MY R385 0 A8 75 ) 1 7 1
AL, REMSTE ZHRNGEER, REAEMRMT R, BinE 5 & T4 rFE.
4.3. ELHEEEA LB

Feigedm @il 1 Al il 2 SRAFHIP= i LA BB SR HREBEN s Hillid i B e LA CA KT & B e
PANE, w50 3

iR 3 Y :%, f=pM R =ttt R =2, H

y=k? (k—nz)(—nz(w“+8ﬁ6’2(—1+/1)+8ﬁ2(—1+/1)2)+k(594+16ﬂ02(—1+/1)
+16ﬁ2(—1+/1)2))(k(02+4,B(—1+/1))—2ﬂ772(—1+/1))2(—1+/1)4
¢>>(k(—kn2(94+2ﬂ62( 1+ 2)+84%( 1+/1)2)+k2 (36" +1256% (-1+ 1)
+1eﬂz(—1+,1)2)—2577402( 1+ 4))(-1 /1)2+(/( (ko* + k2’ (o*
+1630° (~1+ ) +24° (-1+ A) ) akpn* (20° +58(-1+ 1)) (-1+ 4)

+aptP (14 A) ) (-1+ /1)2))

WH =
9> (k(—k;f (6" +286% (<14 2) + 8 (-1+ 2)° )+ K* (36" +1267 (~1+ 2)
+168% (-1+ /1)2)—2ﬁ77492 (-1+ /1))(—1+ ) +\N)/(2(k304 +kn* (0"
+1636° (~1+ 2) + 248 (-1+ /1)2)—4k/3n4 (26° +58(-1+4))(-1+4)
+AB° (14 A) ) (-1+ /1)2)
ﬂ'ER* > 7Z'EA* ’
RZ af <nl s
il 3 TP 1 Row, N T RS RURRAE, RS RE G 7, BEa=1, 0=075, =07,
=055, k=085, 1=045.
el 3 ERE, He=12, TS UCERAII L0 5090, AL dh i) e 0 A0 72 5 B I UA
AREERE AR, 0 R 0 B Ak BRI ARAE AR ] SRTT, 6 B VA Bk T < Ll
Bl o BIVEH . 2 @ i —E MBI, B o BUNBECRIY, HEREUR T & MR URE I TR, 2o
P, PSRN BRI TR R, H 0 T H13E s 1 S R s A, R AT
o] TR sl 1 R
SSUT AU AR 1 65 1 < = PR 8 45 Ao 443 3 7o 1 7 A A5 B8 KN B SR B BOR BRI IE 7. <
FY B500HT, RN i) 1 7 PR RSCRAE PRI N AR R, DAL 32 7 P die DL 2 B R BN AR

WARRE. SR, 2P S e o BN, Sl R0 7 i 2R ORI s, SR BIRERE T &
MACH R AR SR RN o BEi), P Gl Fe A AR = B O B dh, 7T DASRAS B 2 (04
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Figure 1. The impact of commission rates on manufacturer and platform profits under different sales models
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Figure 2. Effects of government subsidies on ratio on the optimal profit of the manufacturer under different commission
rates (¢ =0.15/0.75)
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Figure 3. Effects of government subsidies ratio on the optimal profit of the platform under different commission rates
(9=0.15/0.75)
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