PHS: F212
% % AF

K 85:10363
2220720118

HE HE

Anhui Polytechnic University

,uz, AR S
il =40
E E BURFAMNUG SR R 57 BE YR VR 25 R B i
DUITH #587 SR B 5 58 Ut SR 71

it X 1 & TR
B 5 B UD IR F#0R

FR CE) EEA S T
B % A [ WA Y i

RXREAH: 2025 F 5 A 1d




ZRUCAE R L 2 A 3

RS F272 A : 10363
#® G »IF ¥ 5. 2220720118

B B BUFAMREEOR T B 6 RIS 2R 460 B DL I S SRns 5 %t
R
RICHF

i H Research on Trade-in_and Pricing Decision in the New

Energy Vehicle Supply Chain under Government Subsidy

Policies
S T
& AT HELE A2
oo EEMFSTR

SWIIE iS5 Pt B

WA arHE: 2025 £ 5 A 14 H




gy N e e A8

ZH LR AW SR A

ANFBEFEW]: FARSF ARG, S/ rEZMEARS, 2
ANAEZINAIFET N, SSLREATHEFC AR PR (8GR o BRSO v W A
SIHIIAESL, AR SO S AR T HAR A N AR AR O 28 3R g8 5 il 1 1 i K%
BCRIIN . WIXONANGEBEEES, BTSN, el
W AE RS R AR AR AH

R SR B 4 ‘%‘7 T
FHEA: 2025 46 5 H 14 H



gy N e e A8

ZRWITRER A AR SCRRAUE F A5

FALR A E B2 T RARA R R . AR S E, AR AR R
B I 17 [ 5K SR BT BRAT LA A 28 SC R SR BN R LT, A8 VR V8 ST B Bl i
B o AR NIRBL 2 TR K AT LR AR S A 48 S A A B 0 A 2 9 N SR B8
PEREATIE R, TR HIRZEN . 4 BV eld i <5 A2 1) T B ORAF A S AR A 18 3
R O, £ FisREHARR .
AR T
AR .

RSB ‘%3 J e 1 ST 4 %Eﬁ%
H#l: 20254F 5 H 14 H HHF: 202545 H 14 H



gy N e e A8

EURFAMIBBUSR T i RE RS 2 B N 5 LA IR Sk B 5 € MR
RATR

Ny

TEM S BRGNS 6T RREEK R OB B 3 P LS R %
Lol o PRI AE I R (0 B S P, 7E T 2 T I
ROEETRIRDE PR BREW R T T oK, B IR & R A% .
FEMERCE, Ak “BUHBH” SRR O HEENIR ZE 7 4 (7 B 11y
BN B EBUM I R SRR BLIR B AR 2 AT i
EH. AT PR REIRIR ZE(New energy vehicle, NEV)JH 2% Al
SRR g AL, BUR BOAMUG 2RI (AR 22 %%
B NEV #24MNE) B2 R B XAMEEGE (2% B#t NEV
BRI ZE R AN ), LSRN )2 (K7 9 2 5 A LT

fEN NEV %0 ft, A ar A BRIEI & i SN T R
BB, HEShE) )& b i A, NEV AR Al d i
PEAEBN 7 7 H it DA TH 0T M 2% 8 B 2 LUIR3ORT AR &5 I DA SE . it
b, AT IERE T g O BT BERE, NEV VI T 24
W ELLIH I RS, LA NEV #:37 NEV iR% . CAHBRm %
AT R ZE IR 55 R DLIA R ZE 40 NEV IR %, DA Jah i 2 & 5
NEV B HE e AR A H A 4= o



gy N e e A8

REFEFEIE T NEV MV LU #8750 i) 22 4 P S BUR A I
BURBEA I SE T . B, EBUNFBRANEBERITE =T, 700%
J& NEV & (B 7& Hil) FIEEZELUIRSH g T NEV L EN
R, FFRIT RGBT Ak DL TR 458 SRS R o LIk, X SE
Eerft NEV Al B8 R i %8 242 DA TH #0357 IR 55 SR ANBURT LA 58 #h I
A4, AT BUREAS [ ARV ECSE ™ NEV il 16 p i e I LA TH 4537 S g
LM K . Beda, AR FEBUN AN BRI AR 5 Ak DL TH 58T SR Ja]
IR R A F B ARG RMFEL T

B, 2 NEV MR (SR AI 8 22 DUIH #oBT A 551, Ak i LA
|H 408 S ms 35 B R IH A2 F Mo A IH 22 PRI, B4 D
|H#58 SR s e B KA & AT E B R ANE . 535, NEV KR E
Wk S iE i LUIB 8 SR 0E . TH A S BV FERT NEV A2 7= A
AKo Bha, BUNANYRE I B AR Be 18 TH 0 N 8E B A, (Had
e YRR UG AN A T4 SRR B 5 T, BN UG 70 B R 88 0 5 AN 0k B
HIHREAF.

Hk, HEBUFAFIRAMNEEE T, NEV AR BUTH g sig 7
G REBUR R 2 % B 4 NEV AN I FERIRE o FEBUR BAMUE (kR
W) BURS, HBUMRZHUR Bk NEV FANY ) BRI (BURX
L% B4 NEV AR 4 R0 UG 22 2505/ RIS SR 22 2 AN B (.
D, G R RN IR A T B RS MU 2% B NEV [#4h
Wiy B v AU SR 22 e ORI ), T BEER A0 1) B e IR 9%
U0, A& R DA TH H08T SIS AT BUR MW BUR AE FL A NEV ARV ) B



gy N e e A8

P b ik . fa, BUFREX ZBZ B NEV 4N 7
CRMWEBCR 2 R I K BRI T NEV) Rei Z it mr 2. fhp
B SOPEAITE P E RA, AN B A A T A B AR AR R T

B e s A IBURT FAI UG TR SR8 A8 O BN I USRI, 4 ) 3 T S 3
B — B AR 55 BN A B AR IR SS,  BUR AN R B A2 A X i) 3 7 LA
HOP ARmS  RE T RS B ERCE R (B, GRS OtE A
B IR S5 AN 4 T E IR ST I, HOR R T S R SRR T A
ARA DT T AT WS AE A, B2 75 RE 4R THIF 2 38 R A A B R 51 R
5 1) 3 P 00 DA T 80T SR AR IS A U B ) 22 A %

KB HrREBIR A BENEE, BUFAMY, DUIREHT, EMREE, 1E

it



ZRUCAE R L 2 A 3

RESEARCH ON TRADE-IN AND PRICING DECISION IN
THE NEW ENERGY VEHICLE SUPPLY CHAIN UNDER

GOVERNMENT SUBSIDY POLICIES

ABSTRACT

In today's global context, green and sustainable development has
become a core strategy for reshaping the industrial landscape. As an
important pillar industry of the national economy, the automobile industry
is facing the dual challenge of green transformation on the consumer side:
meeting market demand and following a low-carbon development path.
In this context, the “trade-in” strategy has become one of the most
important measures to promote the green transformation of the
automotive industry; governments have also supported the widespread
use of trade-in through subsidies. In order to further support the
consumption of new energy vehicles (NEVs) and promote the green

transformation of the automotive industry, government subsidies have
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been gradually expanded from a single-subsidy policy (only subsidizing
the replacement of NEVs by old customers) to a dual-subsidy policy
(subsidizing the replacement of NEVs or fuel vehicles by old customers),
so as to encourage wider consumer participation and industrial upgrading.

As the core component of NEVs, the limited-life power battery has
entered the stage of large-scale decommissioning. In order to promote the
recycling and reuse of power batteries, NEV manufacturers can realize it
by providing power battery trade-in services or vehicle trade-in services.
In addition, in order to accelerate the green transformation process of the
automobile market, NEV enterprises have also launched diversified
vehicle trade-in services, such as the trade-in of old NEVs for new NEVs
service, the trade-in of old fuel vehicles for new fuel vehicles service, and
the trade-in of old fuel vehicles for NEVs service, in order to encourage
consumers to replace their NEVs or new fuel vehicles with lower
emissions.

This paper comprehensively considers the diversity of NEV
enterprises’ trade-in strategies and the realistic background of the
evolution of government subsidy policy. First, in the context of the
government's single-subsidy policy, it considers the pricing decisions of
NEV enterprises under the NEV component (power battery) and whole-
vehicle trade-in strategies respectively, and explores the impact of the

subsidy policy on the enterprises' trade-in strategies. Second, the optimal
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trade-in strategies and pricing decisions of NEV manufacturers under
different government subsidy policies are analyzed with respect to the
more flexible whole-vehicle trade-in service strategies of NEV
enterprises and the changes in government trade-in subsidies in practice.
Finally, the relationship between the evolution of government subsidy
policies and the trade-in strategies of enterprises is explored. The main
findings of this paper are summarized as follows:

First, when NEV firms offer parts and whole-vehicle trade-ins, the
firm's trade-in strategy needs to consider the durability of the old vehicle.
The whole vehicle trade-in strategy maximizes manufacturer and retailer
profits only when the old vehicle durability is low. In addition, the pricing
decision of NEVs and batteries is related to the manufacturer's trade-in
strategy, the consumption of old battery capacity, and the production cost
of NEVs. Finally, while an increase in government subsidies can enhance
the profits of supply chain members, excessive subsidies are detrimental
to total social welfare, and an increase in subsidies is not always
beneficial to all consumers.

Second, under different government subsidy policies, the trade-in
strategy of NEV enterprises needs to take into account the impact of
government subsidy on the replacement of NEVs by old customers.
Under the government's single-subsidy (double-subsidy) policy, when the

government's subsidy for the replacement of NEVs by old customers is

VI
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low (when the difference between the government's subsidy for the
replacement of NEVs by old customers and the subsidy for fuel vehicles
is small, i.e., the difference between the subsidy policies is not obvious),
the manufacturer should provide full replacement services; when the
government's subsidy for the replacement of NEVs by old customers is
high (when the difference between the subsidy policies is large), the
manufacturer should provide two-way replacement services. Second, the
manufacturer's trade-in strategy and the government's subsidy policy
interact to influence the optimal product pricing decision of NEV firms.
Finally, a higher government subsidy for NEV replacement by existing
customers (with a larger difference in subsidy policies and in favor of
NEVs) significantly increases new car sales, total supply chain profits,
and consumer surplus, while not always contributing to the increase in the
level of total social welfare.

Finally, when the government's single-subsidy policy evolves into a
dual-subsidy policy, the change in the government's subsidy policy has no
effect on the pricing decision and sales volume under the manufacturer's
trade-in strategy if the manufacturer provides a single replacement
service or a two-way replacement service; however, when the
manufacturer provides a directional replacement service and a full
replacement service, it has a significant effect in terms of stimulating the

demand for automobiles in the automobile market and enhancing the total

VII
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welfare of the society, but whether or not it can improve the consumer

surplus and supply chain members' profits is associated with differences

in manufacturers' trade-in strategies and government subsidy policies.
Author: Zichen Shen (Management science and engineering )

Supervised by: Professor Juan Tang

KEY WORDS: new energy vehicle supply chain, government subsidies,

trade-in, pricing decision, game theory
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