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Abstract

In recent years, the rapid development of live-streaming e-commerce has generated significant
commercial value but also caused severe environmental problems due to the massive amount of
packaging waste. Under the “Dual Carbon” strategic goals, e-commerce platforms urgently need to
screen green packaging suppliers from the source to promote the green transformation of their sup-
ply chains. However, this evaluation process involves multi-dimensional criteria such as environ-
mental protection, functionality, and user experience, with many indicators exhibiting inherent fuzz-
iness, posing limitations for traditional evaluation methods relying on precise data. To address this,
this study aims to construct a comprehensive evaluation system for green packaging suppliers tai-
lored to the live-streaming e-commerce model. Firstly, based on three criterion layers—environmen-
tal attributes, functional attributes, and experiential attributes—an evaluation index system con-
taining 8 qualitative indicators is established. Then, addressing the fuzziness of evaluation infor-
mation, triangular fuzzy number theory is introduced to convert expert linguistic evaluations into
computable fuzzy information, combined with an VIKOR (Fuzzy VIKOR) method to build an evalua-
tion model. This model seeks a balance between maximizing group utility and minimizing individ-
ual regret by calculating each supplier’s group utility value, individual regret value, and compromise
evaluation value, enabling scientific ranking and selection of suppliers. An example analysis involv-
ing four candidate suppliers verifies the effectiveness and practicality of the proposed index system
and decision-making model. The results show that the model can effectively handle fuzzy semantic
information in decision-making, providing an operable decision tool for live-streaming e-commerce
platforms to select suppliers under complex multi-objective conditions, offering practical guidance
for the industry’s green transformation.
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Table 1. Comprehensive evaluation index system for high-resilience suppliers in fresh e-commerce

=1 EEEETU ST ENEE TN e R
HEN = EEE A TRE] EIEEAE Ly i bR g S5 AR

T 55754 GBIT 38727-2020, T B&f#EM Bl G EL >50%, 1k VOCs
Sk, A E ISR

7% 1SO 14067, SAAAFIHER < Skg COze, T ELIETRAL M AR IR 1R

El R

PR 1t E2 R e 725K

e,
E3 I B—MFONE, Zod#ts, GuidiEdsd® >80%, RABEFMMRE
FET{E .
F1 B SR AR AR, FSEE <0.5%, HRE bR
HAEAEGEN . T2 BRI N LG, PUESHEEAL . 1EL
YiReJEE[12] F2 CEERLE Tk, WIHOLH AL MM EaE, REEREALR > 10%, &
BRI IR
F3 BWIMRPH A AR, REREBEEASE > 10%, S EFTHNER.
- X1 FEMRAME LF TR, 30 WRLeTE, RABEBTHERGES W E M.
5 )8
[13] X2 1 P34 Fh R, JE 20 Logo 5325, MR FER > 5%,

SR LR i A 4

BOP, ERILSEIE: B 5 MR MO TIEYH . 3 MBI T 6 R 5T N) AT H
FMRRARVE G : B R LSO IR TR AR “ B (1~5 7). “RTERAETE” (1~5 2 BEATAT Ay, MIBREE

DOI: 10.12677/ecl.2026.151022 175 TR 4TS


https://doi.org/10.12677/ecl.2026.151022

RUNES

B <35 70K 2 MERR, 28 “BEREMIE” « EMAIRT, R CBORERNE” SN
FIRETTAEZ AL VPN $E bR, “ORMAAI R 52 )5 b B CA R EDR, DL SIPP R JER RTRE ) 35—
REZNRR 8 MEARHE LS WRBETI 18, BIE “BItaiEtE” “MMRREE” fIRE, HAHTE
WE 3ANUENZ . 8 NEMESRFRAIITEAN AR, B ORTE AR BB o™ WA Lo JE 1, SO BC B LR 3 35 VP4
oK, HARRIRE R L 1R,

IRE MRS OQRIRAZR, “MREREE” (BELRIEEER,  “RAELKT" (E2)2 %R
By, EMAERITE” (E3) P AR IR, =FH MBI R,

Dt R A s e, IR (FRME S SR, “OMERME” (F)RRISE
RERA, B0 (PRI IRS ThREY FITE 7).

ISR YER S B R R, “CIREERINE” (XD B P ARSS,  “RRIREE” (X2)K e
WHNEH T RS MME ™, MBI AT 5, ik K.

FEVET AR, T B S OO DA 24T 5 AL A, K3 Rouhani 55(2012) [14] 7R 1759
A FIRIE 5 A RN R 2 s =M.

Table 2. Conversion table of linguistic variables and triangular fuzzy numbers

=2 EERES=ARMRERR

BEAR = AR
RI (0.0,0.0,0.2)
& (0.0,0.2,0.4)

— (0.2,0.4,0.6)
5 (0.4,0.6,0.8)
1R (0.6,0.8,1.0)
& (0.8,1.0,1.0)

FE Ja Bk S, KR VL1 HES5 (2014) [15]45 Hh 1) U7 V5 ELHE N % # Ja 1) = M BOWI B AT 1H 5. i
A=(ay,cp,05) F1 B =(by, b, by) ABEAZAMEIEL, W K8 = f BORI BN DGE S L T
AP = AR 28] FA PR

nxAéyngquf+mfmgﬂ{%_qf )

K = AR Bt AT R 1 A N [16]:

=0:1+20:2+oz3

M (A) n )
AR A = (o, o, ) IIARHEZE A
o-(A) :%(af vl +al -aya, -y, —azag) (©)

4. BT1EWH VIKOR MR BB RN miEFRE

AR A B VIKOR (Fuzzy VIKOR)J %, 26T = SRS A 32 AR AR IO BRI, 100
SEIMAE VIKOR J7 M RARHESE, RAPHL O BEIATIE 2, (B0 L o 7 20 60 L7 o P (R B A
SRl ATV SR S HOR AR

DOI: 10.12677/ecl.2026.151022 176 TR 4TS


https://doi.org/10.12677/ecl.2026.151022

RIPE

9% EL AR R e GORER VRO (2 ELBORY . FRR IR CEh R VA, AR SRR T
SETHEH VIKOR J7 I UMY . ORI BRIV 2 F O AT 00 = SR, JF TR BEH 204
AR I BAR T, DASCHR R RO BRI S 0. AREEBLSIRIIT .

SR e 3T L PTRR LIS € W GORIR PRI AR IR R, i 1 L RGZEI . GRS 5 R
P RIS E LR VR NL, R RS 7E 2% 5 PR LRI . & SR R, T
SR G 0V = ROCHEAT FING . FE, ICSRFTA & SRS ROL, T RIS 106 50 2 WA A
X =[], » Sl pRRBEEFHIGRF AR, Q MEIRIREEL RS X, (R T RO
FE | R E A 0T 2 A (.

S 20 JETF RIS, Tl 2 VP B = BRIAC. AT SR % 2 R IRE LK
KR U 1 B0 ROV RE X RGCH A (0 = A BRI Y <[y, ] SO, AT

Yy = (e by Gy ) A BEIEL, 3N 8 BRSO3 BRI (it « B TR R
SEUE 3. e MR T IE AR SRR v Ay
S A: TR E SRR OB, 226, X SO IR ROV S AT 00— (L B, 795

ik C, 0L P,

M (V.
I:)ij = m<y2) (4)
Zi:l(yil)
P, A E| It ST A K
1 m
E, =—(mjgej In P ®)

HH AT LLAS H R AR ) (L w, s
8
w, =(1-E;) Z(l—Ej) (6)
AT SR FBEIE T E SRR, ZTT IR AT S RE R e F 2R B o, BESCRRRIS e i
SRR, IR B0 2 OUBUBCRE P P 0 A P 2 0 22 s L=, = AR ORI 2 MM 1 I 1) B8 S

WA, HAUE S RGN FIILES, s — VA AT o b B & R S A Bk
AURS: BRAMAME(S,): SWMEN LR fiabs S EARME ISR & 200, fE AL .

8 =X wD(y}. vy )/o(v);) ()
MEBIRIE(R, ) B AL R 7R B Z2 4R AR L AR R, (BB
Ri=maxj{WjD(yj*,yij)/D(yj*,yJT)}, je(12,--,8) (8)
st S 5R, HFEITEITNE Q-
Q =v(8,-87)/(8" =87 )+(1-v)(R -R")/(R"-R") ©9)

Hrb, §*=max; {S;}, S =min {S;}, R =max, {R}, R =min (R}, b, vRIRFRY, HTF
BEREAR R 5 A BRAE R R T EE AN v > 0.5 KRR FEE MR T B REEAAILIR: v< 0.5 WFRIRER
RGN HARPR B, v=05FRBHEHER, FEHERv=05.

AUR 6: MRS Q E /N B R RIREATHEFF, A HEA S — A2 IR 200 KL 5 K2, J9ff
N KL RS ARRE R, TRUELL R A

DOI: 10.12677/ecl.2026.151022 177 TR 4TS


https://doi.org/10.12677/ecl.2026.151022

RUNES

L s p BRI BB AR R LT R A&

Kk L (T2 Q(K2)-Q(K1) > |

R REC R

KA 2 (RIFENE): SR KL 1E S, B R HEFP A BB ER —,  PAORIEVEAl &5 RAEA FIZER T

— k.
FIEROM T : A FEIENH RS0 1 550 2, W KL oymME—gmif. B0 2 A2, KL 5 K2

LR NSRS, 54 1 R, ORI FELAE IR, L5 2 Q(K2)-Q(K1) > —— Mk

p-1
------ . Km BT AR AR

m M1k, IEE K1, K2,
5. Bl
5.1. HIEUWESERHEHE

RV UE A SCHR HH A 2t € B 2 G N P DA AR Y R S PR AR, R I8 R 44 LR R R T 5 1 8 B
FIBN, X HAVER 4 KAk SO (T A KL, K2, K3, KA)BHTLE W . % F&iFERL 5 &
PO K, B2 AR EEERFY N B H E R, R SRR R, 0k A B IR R A 3
AT AT S A AR, DAHE S L5 (0 (I 57 B ik s Fr 7 b

ARZ 5NN T SR KL & —FKEET o BRI EAE R K83 ik, K2 fEa3E 4R
BEAMZHEBT RGN A: K3 & — et ek ay BRI v T RS AN R K4
PLR AT AT R i 3 WA o SR N ESE GIEE . SR Wi R AT RS R SR BRI T 5 i R Ak, I8
HEFHE TR, NN AR 1 Fidebr LIS — S80S S 1P . JET i, N A SO R
VIKOR J7 {5 I UL R iFE 5507,

B, BTEZIMN ISR, MR RPEN R X =[xij ]Mo

Table 3. Initial evaluation table for green packaging suppliers in live-streaming e-commerce
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Table 4. Triangular fuzzy number decision matrix

4 ZRIRMBURRIERE

El E2 E3 F1
K1 (0.8, 1.0, 1.0) (0.6, 0.8, 1.0) (0.4, 0.6, 0.8) (0.2, 0.4, 0.6)
K2 (0.2,0.4,0.6) (0.2,0.4,0.6) (0.0,0.2,0.4) (0.8,1.0,1.0)
K3 (0.4,0.6,0.8) (0.4,0.6,0.8) (0.6,0.8,1.0) (0.4,0.6,0.8)
K4 (0.0,0.2,0.4) (0.2,0.4,0.6) (0.0,0.0,0.2) (0.6,0.8,1.0)
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F2 F3 X1 X2
K1 (0.0,0.2,0.4) (0.4,0.6,0.8) (0.2,0.4,0.6) (0.0,0.2,0.4)
K2 (0.6,0.8, 1.0) (0.2, 0.4, 0.6) (0.4,0.6,0.8) (0.2, 0.4, 0.6)
K3 (0.4,0.6,0.8) (0.4,0.6,0.8) (0.6,0.8,1.0) (0.4,0.6,0.8)
K4 (0.6, 0.8, 1.0) (0.2,0.4,0.6) (0.2,0.4,0.6) (0.6,0.8,1.0)
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Yi (0.0,0.2,0.4) (0.2, 0.4, 0.6) (0.2,0.4,0.6) (0.0,0.2,0.4)
FVE, Wi ERARK, THESIERIE.
WJ. = (0.1754,0.0526,0.3860,0.0526,0.1288, 0.0175,0.0526,0.1404) o
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Table 6. Supplier S;, R, Q, values and ranking results
F 6. HEES,, R, QHHERHFER
5 R; Q H4
K1 0.47 0.14 0.35 2
K2 0.63 0.31 0.80 3
K3 0.23 0.08 0.00 1
K4 0.70 0.39 1.00 4
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Table 7. Ranking results of suppliers under different v values.
F=7. FPRIVETHNESHIFER

(el HER R (Q 1H) HEF (FR/NEIR) AR R
0.3 K3 (0.000), K1 (0.288), K2 (0.781), K4 (1.000) K3>K1>K2 > K4 K3
05 K3 (0.000), K1 (0.350), K2 (0.800), K4 (1.000) K3>K1>K2 > K4 K3
0.7 K3 (0.000), K1 (0.411), K2 (0.819), K4 (1.000) K3 >K1>K2 > K4 K3

BBURPE S B SRR, kS R B v 7E 0.3~0.7 A X A N AR BhiINS, 4 SRAE R 7 AR 45 AR FF 58
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