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Abstract

Under the backdrop of global climate change and green development, the supply chain performance
evaluation of new energy vehicle manufacturing enterprises is of great significance for enhancing
operational efficiency, optimizing resource allocation, and achieving sustainable development. In
response to the deficiencies in the current research on supply chain performance evaluation in
terms of indicator selection, theoretical framework, and weight allocation, this study combines
game theory-based combined weighting and an improved matter-element extension model to con-
struct a novel supply chain performance evaluation system for new energy vehicle manufacturing
enterprises. Firstly, based on ESG theory and industry characteristics, a comprehensive evaluation
system consisting of 15 indicators is established from five dimensions: finance, customers, opera-
tions, green environmental protection, and development and growth. Secondly, the coefficient of
variation method and entropy weight method are used to calculate the weights of each indicator,
and game theory is applied for combined optimization to balance the differences among different
weighting methods and improve the rationality of weight allocation. Thirdly, the combined weights
are introduced into the matter-element extension model, and the matching degree between indica-
tors and performance levels is quantified through the correlation function to achieve dynamic per-
formance evaluation. Finally, an empirical analysis is conducted using the data of a well-known do-
mestic new energy vehicle manufacturer from 2018 to 2023. The results show that new energy ve-
hicle sales volume, market share, and return on net assets are the key factors influencing supply
chain performance; the performance in the green environmental protection dimension is relatively
weak and requires focused attention; and the enterprise performance has significantly improved
over time, verifying the effectiveness of the model.

Keywords

New Energy Vehicles, Supply Chain Performance Evaluation, Game Theory Combined Weighting,
Matter-Element Extension Model, ESG (Environmental, Social, and Corporate Governance)
Theory

Copyright © 2025 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/

(GHORY ore e

1. 53|

SRR OO AR e B R, DR BRHE SEELER A i BN A BRIGR . (it R
BULIIRHAIEN AT AR B R THE B R0, e DAL B, et sk b A, ki seal Ak
W FPEE R o FERIRAESR . FORIEIE T, RERH R b BN BESUROPF i 8 R ) R GE A i AN
SCUEZMMT, R LA a3 RE YRR 4 e i b (P 7 e B A S B

X R BRI Aol N B FOE T 2 B R sE A e AT AR A BT B AR = AN T T

[ P9 AT T A N, B REURT A BN S CHE N R B B IRBh BRI R 1 SR T T 3 AR

DOI: 10.12677/0rf.2025.154217 320 B SR


https://doi.org/10.12677/orf.2025.154217
http://creativecommons.org/licenses/by/4.0/

T 5

Zoof k. BITZ 5 Q2024)F8 H, S EAN RIS 5E R R0 Ry ik, LR T HEA
(R 384 i [1] . AR i (2025) ) SRR Fe it — B4R, BHEAL IS SN RGN T 52438 51
B, WS R MR BT N AR A e S, LT RN P R A ) RN HTRE
PR B TE G R F,  JUILAE NI JFEA R R I8 Bl RS P A A5 IRV B R ISR HE 2]

DX T Gkt 27, HT ARSI ZE I RO BE R It B B AT DA I . HORZ T, AREE(2024) 3R, “=
KRG (. AL, HIE) IS SRR T T BER R S A B, LR (R i EL 2% B 5 1) ik R B e
J1[3]. BUHRZM, Fhifg 55 (2020) 18 b 6f 43 B B 9 AMBE SEi H, Al a0h 2 37 A A A A B B A
#, HWF IR S S AL R BE Sk OO B E BUR % A% A O FR B [4]

R SES SERER, FEFATRANRR T O LBk 2. MG J7TH, 55 (2024) 8 i 241 731k
B, SkEBAMV @ AR R U T R BT T AR 2 AR [5] . SRR EIET B, Tk AR (2025) %) HEth A
W5 R 1) & R TR, RIS A E A B R IRAZ O R R (6] B F A, T
FH(2025) 42 H P T X HUBE (B R B BE R G, 456 B A SAbai, 0IF T B T RHRTHIER
BT B RERIME 7] RREER K, SESCR)(2008)5 1M, MIEEATT - M5 - HR Z 4B MR R AH BRIEIR
TR A B R (1 B 7 171 [8]

TEGERIEE SRR 7 7 T, [ S R B R ST RERGT =N .

Z R R R B TN (SIED 16 G ot A I AGL K= SN I €2 S = B M el el [ D DTS 10 G (P 1 B o A e
PR B R0 B AR, XA T AL A2, B mm K TR R R o MGERSE(2021) SEUERF LR B, A
W JEATH: 22 AT B 5 PR T BE R RE SRR, B9 R R A DG (S AT [9]. MABR4ERE, sKEISL(2024)4R H, ZRfafit
O A5 B G SR H AR5 AL 2 8 1 X, FLHR H 1 SRl - ARBRE AR PH RIS iz 51 I [10].
LT YRS, FLEEFS (2024) it S LA A BT UE S, R F5 IR IS 2 B 8 i 28 2 T AN DR BUAR AR 35 R 55 [ 4
[11]. IXUERFFEILESCRE T “ ZHEIRL” B, BT PESH. A S8,

B S R ISR R bR N T R T RS 50 S B N B B . S FIX— 4%, Ma Lei %£(2022)
Peth T =R A (1) 5T, AR P AN B RSN A AR DG s (2) MM ETEE, MR R
KB P AME TR T B3 2408 () T, MR BERAE ¢ R BN RIE IR IR, HEIAERN. E4
AMERE R EE AR, (RSB U B BRI B (E B SEBR R . TRk, DG T R RR AN B B gk
A BE A FUB A B N [12] - 512, Yang 55(2018)45 i, 7= it Ik 55 RGE(PSS)IE N —Fhn] Fr S i Wb AR =X,
e o = i 5 IR S5 D RETH R, PRGN (EALREERET B, LR A B, s RS B bR
WoE . EEIT RIS LA AT MBS, RIS EAE . i, 5 RiEEERTRA AR
&, 5 NEEE TS st . BUM B LRI L EE s, SLRHES) T AR H AR [13].

L5 F M GO TR bR B A LR LIS E S8 G ORI EL PR A . i, Ubaidullah %5
(2018)fi th, Mt HE E Al it 5 B3k = 5 EE AT DU A AN R BE I, 3 9 T 3 8 4 JI[14] .
Fakhar (2020)7E 7t 5t 4 IH A1 [ra) [E] ST I 286 Bk 2 BH 306 [ A7) 97 R 1) 48 - AN R 8 A2 3F P2 72 P 1) vy 28
FIM, IEREENEE M. AU AE BANME15]. Nureen (2023)0F 7 AL, BERIRS . &7 5N BRI EA
AT HESh = GG P RAZ MR . AR, BENEE BN A ER T R Z 3w, JEAWTILE
XE AR, RIS VEIkEE S Z[16]. Pulansari (2020)i 3 73047 .28 KB Tl AV Bs, sif 1
EREAER BN SRS QT B3 U2 A0 (8 77 THI Y =8 B F[17], 7EXT mFERE . BTG el
WHoeH, A= R A E(2017) ARk A o, &t T At B A B ) B[R] AR AR Y, B AEFR T AT
F& A8 2 A (v 1 [ [l i 5 R F (18]

gi LRATR, BUABEFLE— 27 TS MW R, (EATIAFAE — 8 ) B R 75 vk, R TE BT RRIRIR
el i b A SRE GOSN T, MR T8 0 45 A 1 2R 4L A AN S G e AT AR R ik AR B, Bk

DOI: 10.12677/0rf.2025.154217 321 BE 51


https://doi.org/10.12677/orf.2025.154217

B

RIVNER OPENBE SO ARG AR AL . BN RS S AN B SO BB HEZE DL
gi G 1R AR AR AU A FEARAL JE I VR FaAn iR R

(1) RTHERERURE, W2 2H 0 TR —LER (W 55 B et 2 55) AT Pr i . R IEH T
SERMNGEVEMRZS G IR, HIPN G RUVRAS A, BOSERE R IE Ry, 238 118 S B 55 5007
TR R R bR, TR Al MR S5 5 T (R4 7 24 £ 2% ol B BE SO b 45 21 78 0 1B

(2) KT BNEESTEIFMBEIRHELZ 1,  BARATER A AN S BUR X Sk Lt BE S ROTAN 45 T T i
FERIE, IS T — et FERR, (HAE H AT, A8 D SR e & SO U S A% O ST R IE B — 2L
WEFETT BN i, BBz RGEE R BB HE L

(3) KT IFrRIn A RIZ I, DA BT TSR Z B8P RAL . BIRE A28 K T 2 R (it S STk
PO R, (EOFTRERIT A R L R AN EEDS & 2 EAR (I A Bt R L BE AR TS IS T R A I R 2
IR AR, A% G A BT 120 LU 5% 75 R 2 AU o AT T T 2/ 45 5 4 e R AR AL A AT A EE 23
PP 45 R ARG AT SEBR e G 5 SR I B AR SR R

A BEREESTROFM T R 2 AF AT 2 0, S Z 85 ST WARHE RO SEUE R RIOUE, A FOR AT X 3T
REVRVR AR MIE A I RF A5, OB A S BRI SR AR, IR R 22, BAEIRRR R RS B
P AP MIRBUNER BIOBCE, BATH RS, IR LG JE ARUE 2 Ho B T4 o] $hks
U8 T RE YRR 3 AV AT SO

2. THMiviERRE R
2.1. FBERCSERIE Al B %453

BRI PN BE ST BOR . BT, ST ZYEEMZRA Il 2aT T B AL SR el
WG O R, CIERERVEHIEN AR, HHFEMARALE . R E RS T), JERXHE
GEUR S RIFLARMPR. [N, Bl Sl et . ES MR e, AR
A B RN S R E R v R R R IR L 51 B

2.2. BTN IEIRER

Rb2E A AR AR AR 22 T AR TR TR 2 38 Al I S GOSN 1 2 Al . AT ESG HLR 5 HBE RV 4
A7 p B B B B OO AT 45 B I — I VPN PR AR iR R

TEREE VAN FRAR R RIS, SR EUE 5% 4 P55 A DR R W 25 G 8 Al T R 8 0 R X B il ANHIE AU B LA R
TANYEE M EIEMIAR R 54 R T Jin Baohui (2021) [19], A ESG SRR %5 (b, ik 43
% Shashank (2018) [20], JBLH /&KX se 4 Jiffsgnn ;s 1878 4 B2 4KHE Sachin K (2016) [21], JCiEHE R HE
FaE TR IR SR EEH], GO R LS Adel (2021) [22], F HUHTBEVE IR 75 A8 d o IR B B i
P RRK S R BYEEIE T Malviya (2019) [23],  SREK I8 185 10 AR G137 5 17 %40 8 B

XA SR %8, BABLT ESG BB HIZ O WIR, A T Hae R FAT LR Rk, B
STRIVEAG AL A AT RFE R JE K. I AT QI M M B 55 I 55 . % 1878 . SRR R SR K
HRBEAKREZ ML R. WE 1 PR,
3. ETHEFILHEATN - Y AT GRS

P TR S BT R R TR 2R 3 A b A B B S U e PN AR Y LS I PR R RO 2, R —T
M DL TS A IR L PEIR FE AR 1) LSRR . RARIEGTROPEI I AT e, AN SR I 2R AL A TR BLE R AR 57
RBUFH 2 IAUE o FUGRUETE MRE o BTHEERH A E o , DI E AR BUE IR 1 .
BRI, A5 KRB0 T bn B0 (1 B HORE B S e An i % ) 0, A6 R A (8] PRI AR G 25 LR 2 5 T

DOI: 10.12677/0rf.2025.154217 322 BE 51


https://doi.org/10.12677/orf.2025.154217

T 5

| FEES A SIS S SR ST R |

Mt EE7T EEE REFRUE RRAKEE

I [ I I I
1 s s . o round I e et W s et D s o
L #

# ::

a8l |, g |2 |2 L |z |m |
e = 0 B ) ke 2 ol= s (s (% x| |%| |=
=g (s |8 |¢| |% 3 s
= |E : : = |E |m # (A |&

n & |8 |4 || |= & -
| |k Bl | INEREAIE:
#% (® (= |B| |% |= 4 ;
s (= B B |8 |F Bl m| m| |E | (] |s
® |% 2 = |8 |2 B g |% |#
B : 3 =2

Figure 1. Performance evaluation index system of supply chain in NEV manufacturing enterprises
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Figure 2. Evaluation technical roadmap of supply chain performance

in NEV manufacturing
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Table 3. Weight calculation results of evaluation indicators

=3 BIFMERNETTELER

L7 BARE L7 AR AR MALRE(0.405)  HBUERLE (0.595)  HFRIRAL & AU E
Cu 0.094 0.104 0.101
C1 0.222 Ci 0.072 0.071 0.072
C1s 0.053 0.046 0.049
Ca 0.062 0.052 0.056
Cz 0.240 Cz2 0.062 0.061 0.061
Cas 0.107 0.134 0.123
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Figure 3. Weight allocation of performance metrics in NEV supply
chains
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Table 4. Membership grade values of performance evaluation

indicators
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Table 5. Indicator performance classification of EV enterprises (2018~2023)
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Table 6. Comprehensive correlation degrees and performance grades by year
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