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Abstract

Under the carbon tax policy, this paper considers the impact of consumer environmental aware-
ness and Al technology application. The paper studies the optimal decisions without or with Al
technology by building the Stackelberg game model between manufacturers and e-commerce
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platforms. Manufacturers reduce emissions and join the platform in a resale model. Can the adop-
tion of Al technology in the platform achieve a win-win situation for manufacturers in terms of
profits and environment? Therefore, this paper explores the level of carbon reduction and eco-
nomic benefits in two cases and makes a comparative analysis. It is proven that the application of
Al technology under certain conditions will have a positive impact. The research results provide
theoretical basis for supply chain decision-making and have important significance for promoting
sustainable development of green supply chain.

Keywords

Al Technology, Carbon Tax, Green Supply Chain, Optimization Decision, Sustainable Development

Copyright © 2023 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. 5l
AT RN AS A B R ) 5 U NSRRI AR TR R, BORRRE B T AR R E .
1R 2 B K 4R U s> — A AL HE SR WM 2R iR “IRE N, A RS, A —IiRk
B EOR, R E SAHBCR 2 S AR 30%, EE L)Y 15%, EIELY 7%, P24 7%,
HARZ Y 4%, KR SAGEAEA,  BURZ H 8 BB DA S AR HE . (RS T Rr R R

HTFEEEEN G, flEE S B, EHEre LiHMrEE S, FENH ALER
BEME N P IR A Z A S RE . TRESE R, TN S = BB RE 1, T B U i 55 4 1l
. BER Al TE(S BB WAGIRT T A RPN 7 5, (2 AL HRME B S5 R % P A . L
UNTEARTES: Al B REI , I8 T 2N P VE N Sy, T PR TR B R O T BR ) T HE B . AT
i Al S FIR B, (EE AR T i ot — AN EE N AT S MR E R g, T T4
EHHIIRTT, ARER S R IR AL T T R /ARG 5t G R AT & W A (&4, R 5Em
LTI AT « S RIHEE SR A B 1 AT RS R R & U T H T B R IR AR . RIS A
TBURRIBRBIELR, 5 Al BRI R0, B 7T 6 B R R St e ok o
2. [elfEtEiA S TS UiER

P4 R & KR, AR T — AN TIE AR . BT R S S RS
BHEIE IR R, B W HE R SR SR, 5P S A ELLESRF SR R TEBUT
BRBBCR T, i i R SR EFR A==, AR BRHE . — 5 TH B S AT B i BBt o 4H L 386 i)
ERMAGEL, 53— 77 T RE e g RS T RF AL M 3R S G R A B et . B “SREIE” IRAANLD,
T B A RN, B KA e .

I PR A =, SR i TR K TN e B ANBCHEAR P2 TR BRI SRAL BRHETC A 1, T 1 7 R FH 4%
AR = A K AR HE Ry (1-e) o« BUREISC RSB B A e, I o 5 S Bt (1-e) g [1].
TRV S X P M MR VR AR R, AR 1o W REX =R V. VALE[0,1] RS
L) Ai2]. M T E RE S OMmE, MSEEF= P IREIHREE M ke [3]. MR S E MISUH R ECH
U=V -P+ke, JHHENIEZAHRNREREWT= Mo TR 1RIT PRS0 B A ARRE U

Tk

T

DOI: 10.12677/0rf.2023.135529 5276 18 %5 S 2


https://doi.org/10.12677/orf.2023.135529
http://creativecommons.org/licenses/by/4.0/

Yigis, BN

Table 1. Symbol specification
=1 FFSUER

RS e X
VI B I D RE T R R SRAS O SR A SO I, #4325 7 FXO R
w3 7 ) R AL A A% I, 7 & KA
p 1 & il 5E K I % o Al FRAE I35 W] B R R 5
e i3 R [ Ik KT r AL BOR R B AL IR B A
q i RE ¢, PALBRHAEIR 2%
b £x (U HORWE R A R 2L ¢, KM AL TR HAL A

3. EEE

W P AEAE — G R, R EHAE R T G ™ f . BHER IR wok ™ itk e T 5,
FEHENE p K7 B P . BIER AT & Z A7 /£ Stackelberg H2EIC AR, A fili&E i (F
NG B SRR w AIEER KT e, SRJE T S VRN ERBE S R B Ahs po SROTR A Z KT e
=Kk £ be® [4], G RIANT- 5 FAE e K

I, =wq—be* —(1-e)c,
q-be’ —(1-e)c,q M
I, =(p-w)q
AR A 5 KA K R SRR SR P2 A5 21 )32 7o A1 65 ) B I SREME nF
EH 1. IR AT G RN 2 iR
Table 2. Optimal decision
F 2 BIMRE
w' p’ ¢ qa I, 1T,
4b(1+c,)—c,(1+k)(c,+k) 2b(3+c,)—c,(1+k)(c,+k) (1-c,)(c,+k) 2b(1-c,) b(1-c,)’ 4b*(1-c,)’
8b—(c, +k)’ 8b—(c, +k)° 8b—(c,+k)"  8b—(c,+k)" 8b—(c,+k) (8b._(ce+.k)zf

MEE 2 g R AT A Y, e I AR K -7 2 207 2 B AR IR SR B A5, %
RN IX L R R RIS M EAT AT

R 1 WUERIROHER . T GRS PR B R IR R . 4 b<b i, ow'/ok <0
Mb>b i, ow/ok>0. 2b<b, i, op"/ok<0; 4b>b, I, op /ok >0 S G AR R
ARG, AT 2 E IR R R N, I AN & A% R S R I A . SR OIER BAS A
I, i E A A . AT S F MR RN, QO METT R BIFH R, X R T IEE T 6)
W EA RN EAR R R Lk, TH R E RO, SRS B M AR
i B, N S RIAE A T SO A S, BT S E AR SRR T, i A
-6 RLZAE 2 BN A LLSE S T34 B, AT DR B ) fe R AL

R 2: JBIKT L I R BT 6 R 52 S B K S A

@© #ik>1-2c, (k<1-2c, W MIHR):

DOI: 10.12677/0rf.2023.135529 5277 1B 512


https://doi.org/10.12677/orf.2023.135529

WagRIs, /N

Ce+k2 1+k c, +k) (1+k o
gaiﬁézgﬁ,%z . 4b> LTJ%_%j.a )

ﬁiﬂ%gignIwﬁ%?ﬁ<o;%m<£i—%?ﬁﬁL w%?i>oo

e Ce
(ce+k)(£23—ce+k)’ }”\[JﬁaaHTpd); %b<(ce+k)(§—ce+k), UlIJaH”>Oo

(] Ce

T R BRI A TR AR, DR TR B 2 B LB B BB N TR s 4G
R FRASER T, YK S s B L R T PR o 13K 8 R A9 24904 2 i LA 4% €0 (i B LG (B R R
AR, 5508 PO BR L4545 PSR 63 1, IS P B B K P B4 4 T 3 oK SR v B3 FRV B
. (RGO R AR IIE T, SIPigh wliE ks 77, Sl p iR AR T, H RERR(K
PR 7K o

BR8£I (1 B 2 B G R AR (K T8 4 R R A s, B e o S
B T RISF & TR AR s (G R BT, BB e o1 6 P A £ (R . SR 438 (o
KA, ) P AR B K N JTEESS o B HEOE N, B4 s B T i r R 2 SRR, P
£ R 2 B B 2 A G R ARSI, U P RS R (R s B B HE oK . B BB
A 2 4 s T (R TE RB . FEGL T b, BERIAIE G R 280 .

R, SR A RRR AIE A0 122 AR 48 ) s 5 P S B BB AR S Ol A A Aa BT, SRR & TP R .
BRBEECHE (1 2 M 42 1113 1 B A AT S AT 5 05 280 R 5 1 0, T S 422 PR g o 3 7
P EAE AR A
4. Al HARMN A

L= TR B AR AL HR N6 A & B s Sm A KRE, AT SR AL B
RF, IR . Al AR S 35 777 15 S B IR, KSR 20 3 07 i P R R 1
SIFAKL, BRI B 67 A B (@ > 1) o (B 53 — 7 TR AL BRI 2 5] 3 S0 S i 5 25 ]
5, t%%%ﬁﬁ%%%ﬁéﬁ% MBLF Al BRI G A 7= 5, 9 3% BB R R A 1 [5], T
WE WA RBU =V —P +ke' —r o i Al BoR S AL A g c, [6], A4 i P RIT & e B L

I =wg' —b(ei )2 —(1—ei )ceqi

Mb<

@ #b>

® #b>

L . 2
=(p'-w')q'-c,o'
EH 2: PR A6 ER TSR s WK, B & B s U & e i
_4a2b+ce(k+ce)(r—k)—a(ce(k+ce—4b)+4br)
) 8ab—(c, +k)’
i* e e k
: :(c a+r)(c, +k) .

~8ab+(c, +k)’
6a’b+c, (k+c,)(r—k)-a(c,(k+c,—2b)+6br)

p’ =
8ab—(ce+k)2
ix i* % . ik 2b - - N Ny 3 b e 2
WL ¢ A pT, Aol g - 220D g - 2%
8ab—(c, +k) 8ab—(c, +k)

DOI: 10.12677/0rf.2023.135529 5278 1B 512


https://doi.org/10.12677/orf.2023.135529

Yigis, BN

2b(a-c, - r)(2a2b+cal (k+c,)’ —2ab(4c, +c, + r))
o NHIXFEET SRR Al FOR T bk

R T, = -
(—8ab+(ce + k)z)
KL T SR DL R R 2 3

W 3: PEEERM A HARTEBACT T : #Fk<k: Ha>a i, We" >e; a<a i,
Me™ <e o k> k RHEBLIHR .

TR, W a>a, FERH A ERSREHIER BT WRa<a, F
GRH Al BARS FEORBRACF RG99 R # RS, 05 AL R REAR L RFE = i A AE & W
JE, B e ISR MR B G, (E RIS T E BE Sy BT DA P N K T IR R
BN E. a<o B, BARMIRREIREIEE T Al BIRGTE 8w R B AR Sy, X i3 7 PR IR /K ~F
S BT (R .

AR 4: VFHEE R AR T RIS T REX

C,+r

2 2
(c.+k) (a-1-r) i, 9" >q s i—'lb<(ce+k) (a-1-r) i, 9" <q  Ha<=

e CHT
——:3b
e sib> 8(ac, —c,—r) 8(ac, —c,—r) c,

Ce

E LN B o

TH RS AL FRBURIE BRI, an SR i 4k R AR, AL SR H T T3 7 R
K WRGEHRRAEAC, AKH AR T HIZFEREE K. o BORE, Al BORBEBEUR T3 987
73, AR 3G R AP R R 2 T B A AR SRIBCE KA s AR, N B gt
T PRET R TT I IE, SAE AT 68 “Eim A R . Rl AL HORR R T e AL T i 2
Wi KK,

AR 5: “FEREE KA AL EAR T HiliE i I FE R L.
b(c, 1) (8ab—(ce T k)z)

b(8b-(c, +k)’)

+a—c,, Jr>nif, I, <IT,; 24r<rif, I >,

%a>ce+r:é\rl\/

Ao <C,+r DA o

2o BOKET, i AL BRI FH A 23w R BB R RO ECR, & R Al HAR 2 S8 i #)
THREAC. WREFRARAEDN, FERH Al BARSIREHIERFNE. BRARARBRE, Al HR BIRAEE
PV P X P R S AT, AR 2 DLURAN LA S i R B B I . X2 SBUREIBET 3 1
WA, AT RERC, AR T & B R

R, FESERR Al HRBIH A, FEARZAOHE Al HREE /MRS, B HEAE R T 9t 6t
IPER, R O AL FER TR BR AR A . s AL BORXE 9 #H BRALE B EE 08 L re
B, HAERERTE P AR R AL W RS, A RETE A 1) R HE Al BEORIPE - AMNME .

5. &hig

SCEH G RE I ORE I, AERRBUEUR N BT A TR AL A 136 7 A5 o 308 I A4 4 A 3 e A
LR P £ 2Z [A] 1) Stackelberg FEZEAERY, FfXAEALILARAF, 15 2RI AT 5 1 BRI R i LA B 2t SR g
M aE RGO AR E RO TR BN, TG IR E R T S E

TR, R E RN SRR AR R A5 TR 3R 5 S0 ] 36 729 £ 5 ¢ AN DB 7K F 5
i) e ey ISR B T 37 35 ) A1 8 e S AR IBUR 2 5 KA o BB PO ) R I 2 AR A ) 3 7 A 7 o B S Bia
VRIS OUA TS, BRBUEISNIE L, A5 HLP bl B HE SR HEPR SR T M A A . 7 6 R AL R

DOI: 10.12677/0rf.2023.135529 5279 1B 512


https://doi.org/10.12677/orf.2023.135529

WagRIs, /N

FERAP A T (L dmi 3« 4. )l DUt bkl WO T 28 0, (H2 Al BORI RN IS T 9
SR AR AA 15 i 1 ™ SR M 3 7 i e o 1 5 SR AL BOR, AMUE L FE 2 Al SRR THE B IEWI L
REST, SEESCIEH AEAORSE KA, A RE SCBIL & i AE AR AN PR 58 (K 0URR ) T

&E 3k

(1]

[2]
(3]

(4]
(5]
(6]

Zhang, Y.R., Hong, Z.F., Chen, Z.X. and Glock, C.H. (2020) Tax or Subsidy? Design and Selection of Regulatory
Policies for Remanufacturing. European Journal of Operational Research, 287, 885-900.
https://doi.org/10.1016/j.ejor.2020.05.023

Cao, K.Y. and Choi, T.M. (2021) Optimal Trade-In Return Policies: Is it Wise to be Generous? Production and Opera-
tions Management, 31, 1309-1331. https://doi.org/10.1111/poms.13612

Cao, K.Y, Guo, Q. and Xu, Y.Q. (2023) Information Sharing and Carbon Reduction Strategies with Extreme Weather
in the Platform Economy. International Journal of Production Economics, 255, Article ID: 108683.
https://doi.org/10.1016/j.ijpe.2022.108683

Hong, Z.F., Wang, H. and Gong, Y.M. (2019) Green Product Design Considering Functional-Product Reference. In-
ternational Journal of Production Economics, 210, 155-168. https://doi.org/10.1016/j.ijpe.2019.01.008

Zhang, Z.M,, Ren, D., Lan, Y.F. and Yang, S.X. (2022) Price Competition and Blockchain Adoption in Retailing
Markets. European Journal of Operational Research, 300, 647-660. https://doi.org/10.1016/j.ejor.2021.08.027

Xu, X.P., Hong, Z.F., Chen, Y.J. and Chen, T.C.E. (2023) When Is It Wise to Use Artificial Intelligence for Platform
Operations Considering Consumer Returns? European Journal of Operational Research, 308, 1188-1205.
https://doi.org/10.1016/j.ejor.2022.11.036

DOI: 10.12677/0rf.2023.135529 5280 18 %5 S 2


https://doi.org/10.12677/orf.2023.135529
https://doi.org/10.1016/j.ejor.2020.05.023
https://doi.org/10.1111/poms.13612
https://doi.org/10.1016/j.ijpe.2022.108683
https://doi.org/10.1016/j.ijpe.2019.01.008
https://doi.org/10.1016/j.ejor.2021.08.027
https://doi.org/10.1016/j.ejor.2022.11.036

Yigis, BN

M=
B MAER: BN RESUTEREU =V —P+ke>0 /5T R ¥ q=1-P+ke . HHEHIEEE(1),
ﬂ%ﬁﬂ%ézmmﬁmmmm@ﬁﬁ@*%=2: 21 g p o LKW e
WERFNERE w. e B, GZEMEEN:
1 k—ZCe
H, = (Y1)
k=¢, c.k —2b
2
Jtih =-1<0, mh>0ﬂﬁ% @+k)x)mn R SESE R L S PRI L R R M A DA 1 L
ME—, ﬂﬂ%iﬁfiéﬂ aw 0%[1 a =0, BIEMMR:
W,,_4b(1+ce)—ce(1+k)(ce+k)
8b—(c, +k)’ vo
e*_(1—ce)(ce+k) (¥2)
8b—(c, +k)’

K (Y2)HAN p Fiq, BEMFEHARQD), BRI LER 1 FiR.
EF 2 (IFH S E R 1 2K, BRI R .

AR 1 BOUERE: ARIEEFE 1, Xfw O p T K f R

ow (G —1)(0e (c, +k)’ —8bk)

ok 212
(8b—(ce +k) ) v
ap" _ (co—1)(c,(c,+k) —4b(c, +3k)
ak (Sb—(ce " k)z )2
HEBE(Y), RERTHET SRS, RS S %u,éq:&%iﬁﬂ§%<qﬁ,
o, s, 2o, 4y, -SletK o
ok g >0, 7b2— (3|(+ ) é[b<b Elj' ~0.

ARl 2 (UEW] S A 1 B9SRABL, DRI
R 3+ 4 5 HIERT: X2 5 R ALEOR T BB KT i iR & i RAE 7 1 22 T A5

ei*_e*_(ce+k)(ce_a+ r) (c.+k)(c.-1)
—8ab+(c, + k)2 -8b+(c, + k)2
» . 2b(a-c,-r) . 2b(c,-1)

> 5 (Y4)
8ab—(c,+k)” 8b—(c,+k)

e

2 2
1T = b(c,+r-a) ~ b(c, -1)

e

gab—(c, +k)* 8b—(c, +k)’

e

DOI: 10.12677/0rf.2023.135529 5281

1B 5B


https://doi.org/10.12677/orf.2023.135529

WagRIs, /N

(c.+ r)(8k -(c, +k)2)—(1—ce)(ce +k)°

HUARR (YY), HHERER. &k =3¢,-22¢,, o= o K2 o H
k<k : Ha>o i, Me">e; a<obf, Me"<e o k>k KHEHRNHHK.
C +r (c.+k)*(a-1-1) (c.+k) (a-1-r) C, +r

5, g">q": Bb< i, " <q . Ha<

8(ac, —c,—r) 8(ac, —c, —r)

Foa>——:.:Hbh>
C

e e

THOUAR B -

b(c, ~1)° (8ab—(c, +k)’)

+a—c,, Jr>nif, I, <I,; Z4r<ri, I >1T,
2
b(8b~(c, +k)’)

Ha>C+r: &r=

Ao <C, +r IEHLIAH .

DOI: 10.12677/0rf.2023.135529 5282 1B 512


https://doi.org/10.12677/orf.2023.135529

	碳税政策下考虑AI应用的平台供应链优化策略研究
	摘  要
	关键词
	Research on Platform Supply Chain Optimization Strategy Considering AI Application under Carbon Tax Policy
	Abstract
	Keywords
	1. 引言
	2. 问题描述与符号说明
	3. 基础模型
	4. AI技术应用
	5. 结论
	参考文献
	附录

