E-Commerce Letters LT 551¥it, 2026, 15(4), 331-342 Hans X
Published Online April 2026 in Hans. https://www.hanspub.org/journal/ecl
https://doi.org/10.12677/ecl.2026.154403

7 EME MERLITIRS A PIEFITH
3N

&, BEE
FHE TR, i

Weks . 20264F2 260 FHHBER: 202643 11H; &AM HM: 20264F4H3H

wm B

ERFFERERN BT RS HE TR T, BEREENZ SR — R SR ) o TR 5 R RS 34T 9 -
A0V B R E RO N 5, BT HPIBENEF RS WS - £ Logit (SEM-NL)FEY
B, REMTRARFMETHREZFEBOE TR OIS 50 B I0E By 7 ik B sl
. GERETH, EKITREENFRSEFEPLTROMAL, FEZRARBSTFEUBERHAME
Zy; BB S WAT AR EERLAR. FRENER, EEXEN, K5 FEHE. FR
HREH AU TR FELHRE, 7TEFRIMERDATRF REFELE], HERFRREABZEZ
FRBALTHE B B T BT R HE R T B E B RS FRBRAT AL, A T FERES XK
Bir FHZRMBOR R THRHRSES %

XA

HTES, HFPE, WERIMAT, FAPERITH, SEM-NLER

Research on User Choice Behavior of
Low-Carbon Mobility Services in
Digital Platform Environments

Tao Liu, Jieshuang Dong

Business School, University of Shanghai for Science and Technology, Shanghai

Received: February 26, 2026; accepted: March 11, 2026; published: April 3, 2026

Abstract

With the deep integration of digital platforms into the provision of mobility services, cross-city
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commuting has gradually evolved into a typical form of e-commerce-based service consumption.
Focusing on Shanghai and its surrounding commuting cities, this study constructs a two-stage Se-
quential Structural Equation Model-Nested Logit (SEM-NL) framework based on survey data to sys-
tematically analyze the mechanisms through which digital platform policy instruments, psycholog-
ical perceptions, and practical constraints influence users’ mode choice under carbon constraints.
The results indicate that low-carbon travel intention plays a central role in users’ service selection,
primarily driven by perceptions of carbon constraints and awareness of platform-based policy
measures. Meanwhile, commuting time and travel cost remain important practical constraints in
decision-making. Scenario simulations further show that, within a reasonable range, the coordi-
nated implementation of carbon taxation and digital platform tools—such as fare subsidies and in-
formation nudging—can significantly increase the adoption of low-carbon mobility services, achiev-
ing a favorable balance between emission reduction effectiveness and user acceptance. This study
reveals the behavioral mechanisms underlying low-carbon mobility service choices in an e-com-
merce context and provides empirical evidence to support differentiated policy design for digital
mobility platform governance in pursuit of carbon neutrality goals.
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B T AU S XSk — A DA RE, AT RS IE R G it A i 1) DU 7 7 & A O I 44k
B . EeaE BN SN TR R, TER S B S R M EROR ST, A N S B AR 55 o
TN g B @ B AR R 2R K, BON X R R R I B S 4. SRR, XUk R
AT R SS e R R H 8 R FARK G RS s U BRSO E i=,  wmrBk S8 SR AR 25 W T s FH 7 2 5%
FEA RIS . WAl 7ERR LR Nl it B F A BOE T RS 3 P ARG EHE, SCBlacE., 45 51K H
FRITEE], SR AT RS 1A BRI AL O UG

DA W 7L el o B 5 AT IR B I 8, BRI 7 RIE R S BORBh S A ERIT.
W T DR BR R G IR R, ZIE 7 ESIE BN s R, Dy PR ARES T P N ZE i shde ft 7 s
2%, IR BB BRI Nid S - WG, % - ORI G - B0, N ERAERER T IR
AR R THESE . ARG (2] LA R ER T R 9, $5 %@ BIRE R I “ il - i BUERLR,
WAAE “BJEES” 5 “Bl 3T BIRFERE, S 8 52 e v S 2= Rk

WA ZE MW FAT IMA, 18 B HOE R o i B IR 5 e B s R R, RIS (R BAS . i
I GAMK B ML e s rh B B EVEH . RIFIEEE[3 )5 £ 1 Logit #% (Multinomial Logit model, MNL)
R Z i 1 i 8 77 kR 24U m R R . W17 25 (410 7R IS I BRSO 2 e A BN IRAR AT
TRAEER R[S 1T 70 A AR v A8 08 A JE 155 A A0 3 AR A o Y 3 (0 BB 8 o 34 ZE A o Uy O 1) A A8 i
kg, % B MNL RS 507 76 5% B A M (Independence of Trrelevant Alternatives, ITA)RBR, Williams #2
H 530 Logit #5271 (Nested Logit model, NL) A5t IR 75 AT PR B . AHOCHT R 3R B, NL L 7E ff R 2
(RS2 bR AT A B LR % . Espino R 25[615K M NL BERUHIF 58 & A8 551 AL 5 25058 SR AR TH A &8 e sk K (1)
ORI T B CE A SRS - Meena 55715 F B S5 (8] R 0 U SGHIE 1 AT N )L Wi 2 5 22 ah B st
7 A B ) S 3 R
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PO H P R AR . — LS TERET, 3 T 0 A A 31 B AL ) PR I88 58 TR e 6 1 0T P9 (R A P ) 1)
ERBRAR 5 Fe A%, T S5 B 55 A 55 AR 36 R BT IS PP RUIAT O BT REOR TR IR . R RIREE (91K
L& B REA 251 S AL IR () A LA - Tian 551018 fELL S0 52 AL 5, XL 7431
5 A A T 7 SRS B S 1 VI S A HROR, A IR T S A S A R R B I A1 g , T 22 Al
T BEAEFF KL . KUMAR S5[11RTFUAEL, k30 ) AT 75 SR AE BRSNS BEAT AT AL i e 25 AT
(HRG RS A e A RF AR, S AT R R IR o SR SIS (1228 T 0o BRIK P BRI A i 24 S it AL 4k
AR, i AN 15 38 PR UG P B0 RS i 7 8 S SR B ik 6, SR AT 4T 5 L g sl . 2=
W13 ]S i e A e X A A A, B e 3 alont 75 A R A R g o AR ARl AT R BB S A A
ZE SR B BAT HEAEH
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SUSIIASCHT LR, RPN SRS T ERRSEOHEER, S guEtE 5 K EEH, [
PIE IR A PSREE R - G5KT7 FERE T (SEM) R HL BERS 2 I ¥ /0O BE N 3R 5 AR B 2 [ R R )2 M
M HPAT A ERFERFI T T . #5 SEM 5B HUEFBRML &, A THES M2 T RN iR “ 2K
TR 5 “sEbrigd” MANZE TN,
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Figure 1. Model framework diagram
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R BEWRENAMATIRGS RGN ST, BiEEEA RS G E 2 MRS A
(IR 5L FRAT Y, A% St 18 Bk AL R e DA i 22 i L o SN LR . Dk, ASSCRY 5K 77 PR (SEM) 5
3 Logit BRI (NL)FHSS & AP Bo e MrAEZE . 152G, iEid SEM TRIMIRER AT S R S5 e i A &, R
FU e TGS s R, KRR RS B AR RILRIMA NL BRREAN RS, ZIEH S C R
CZAEFEIIMARSS” HISEPRAT Y. SEM-NL G HALKO B R B 5 SPr A G—HER, HRGHTH
SIS R SRIE . B REARHESR AN 1 TR .

2.2. {REHE

(1) 25T FEAE AL (SEM)
TES—W B, SRS 5 PR A 2 P O 3E AR & 5 O AR bR 2 M6 &, FH DU R AT
EE BB . SEM [ EAR R A] R 8 A :
X=AE¢+6 (1)
Y=An+e 2)

H, X 5y iRt SWAERNZRERE, &5 AXNEEERE, A, 5A AR TEAE
e, 65 e HIERED. B SEM il 3453 %A B IS5, FHULRAEH P ERLA R 5 6 BUR
BE R AR AT B ] SAH OG0 BN RARFAIE

(2) #.3X Logit B7(NL)

TEZE BB, FETREAHE®, KA H K Logit BEA 87 H - AR AT IR SS PHE AT N . I8 E
HAT RS AEBHE B M B 22 e, ARSOKE mT ik 77 000 R B AT IR G (R /zh . Kig A Hm
AT IR SHAAK G BHE), DURBH P AEIRSS 2802 5 B AR D7 R Z 70 JZ i 7

P m & B AT RS i (A R R A :

Umi = Vmi + gmi (3)
Sorb, v, KERIS o, SBENLRZET. %5 SEM fi AR LI A RS KR A0S, B
YR RN A
Vmi = O{i + Zamlsmh- + meqzmqi + Zcmkr]mki (4)
] q k

R, o WHAPIRS § R, s, FoR P 2B HRIAR, o RIS REER, 7, N
SEM MRS QIR o b 5o NIFESH,
FiL PSR B T L 07 26 BOMER -

P,(rn)=P,(r|n)PR,(n) ©)
Horr, BN IERRMERA:
exp(,V,,)
P (r|n)=— P ) 6)
(rin) > exp(u,)
P (n)= exp(6, +A,1,,) ™

Zhexp(é’h +2,1,,)

H1 2 (H (Inclusive Value) & X N:
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H, w, WRWRESH, 6,5 2, NEUERESH, 1, RN 5 HATIRS SR8 HOR KT«
SEIDHEARR AT B B A5 OB A BR N O B 8, SEM-NL RS Bt 20 i Fi P o BRI 45 SBURK
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3. AFRESTRRT
3.1. APRESFEERRT
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Figure 2. Descriptive statistics
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Table 1. Design of latent variables and their observed indicators
1. BEERAYNTERITR

B %' HL AL 22
EAl ARG AR T N A A ) ™ B
R (EA) EA2 AN TSI 3= /N BN VAN g £ 5
EA3 PRIE RN LR T 2 1 ) >
CCP1 AAENCRRR,  Fox 35D ik th AT 7 A
CCP2 BURT 23 32N 22 B I3 P8 A 22 1 vl Rt
BRZI AR SN(CCP) CCP3 R AL AR AT 2R AT
CCP4 BRAR 73 AR ] B 5
CCP5 WA 3 R 2 il B R 5 )
LCTI B i ST (R g, FR R ik B A AT
B A7 = EI(LCTI) LCTI2 FRIE R e AL T R R 2038 T S A B e AN
LCTI3 RS AL AT AT FLBOAN R 77 2 A Bk I
ICP1 FRAN 5 0308 0 (P B TEORE AN AN N B 7 7 B
P IBUR I 1 (ICP) ICP2 U R (25 0 ) A 28 2k B e A R0 R M B HE TS
ICP3 5 308 D (¥ B R 43 St B BRI R 51 70
CTEl S R A AT IR B U T R 2 R 1 T B R
- CTE2 5 i iR i e S 2k ELRE S
5388 B 14 55 (CTE) N . N
CTE3 PSR ATIE APP AESR AL ST TR S B2 L I
CTE4 WIS AR B AR I 8] Be A B I BE 5 5K

3.3. RESHEHRRE

N A B 1A R E AT SR, AHE TG SPSS A Amos BEE, 45 A IRIETE R T M1 (CFA) J7
PR REAT TS5 S 8UE RS . 5 K56 K F] Cronbach’s Alpha ZEPFAili B2 (1) A 7E — 20 - K5 Hair
ENANEIRRHE: o > 0.9, RoREEME; 0.8~0.9 BRIGERIF; 0.7~0.8 F/REHERL; 0.6~0.7 FoR
BEEZ; o <0.6 WRAGEAR, FEHKITER. ZUERKEIEITHEEECR) BT8R FY
T P HUE(AVE) AL « FRERIE: CR>0.7, K& >0.5 FRARE >0.7), AVE>0.5. i 2ixLs
PR BV A B M AR bR LA B R A RS . X BUE R IEARIE Fornell-Larcker ENIFIWT, #iEAR
& AVE [P R K Tz & & 5 HARE S S A AR OC R4, IR BEE B R IR X 703805 . BARR R
SERVENE 2, £3.

Table 2. Factor loadings, Cronbach’s a, CR, and AVE values
3% 2. ATHRTARB. Cronbach’s Alpha &%, CR 1 AVE {&

AR WA (R4 Cronbach’s Alpha CR AVE
EAl 0.877%**

EA EA2 0.872%** 0.834 0.900 0.751
EA3 0.850%**
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CCP1 0.897#**
CCP2 0.884***

CCP CCP3 0.866%** 0.930 0.947 0.782
CCP4 0.894 %%
CCP5 0.880%**
LCTI1 0.877%%*

LCTI LCTI2 0.813%** 0.817 0.894 0.738
LCTI3 0.886%**
ICP1 0.897***

ICP ICP2 0.8847%** 0.871 0.921 0.796
ICP3 0.895%**
CTEl 0.899%**
CTE2 0.903#**

CTE 0.910 0.937 0.788
CTE3 0.884***
CTE4 0.865%**

Table 3. Discriminant validity test results

=3 EAYEREER

EA CCP LCTI ICP CTE
EA 0.867
CCP 0.563 0.884
LCTI 0.628 0.664 0.859
ICp 0.644 0.697 0.659 0.892
CTE 0.677 0.706 0.663 0.691 0.888

T RIXTAZIEEC TN AVE P I5RRME, W AR TN BRI R4

gi b, AW TR A rp 5 T AR B 5 LR NI ) b A DR R A 2 R KT 0.5 kR, HA I
FACFE N p <0.001, UGBS RE. FTE o 2E39ET 0.7 (BAIK LCTI = 0.817), CR &#EKT
0.89, fEEXRIMA: AVE &EKT 0.7 (A% LCTI = 0.738), BIEET 0.5 MbsnE. X0 B0 45 5
IRR I SAR B 2 [ B B =, Bk /L 5 4 SEM-NL AU (1) 2R
4. BRSO
4.1. APEBREBITEERNR R

NI P RS T B SRR ARG B IO BERA RIS M, A SO St 450 5 FE B AL AT LA AR 5
Wk 4 fiow, ST FaArE B s T HEFERE, SEALGEE RiF, W T2 lm b 47 = B &
ML

BARMTEE B RN 5 PR, BRARIERI(CCP) 2 PR AT B E(LCTD I i BLIE R R (B
=0.321,p<0.001), FHH X oRBL. FMESEE - BUR T H 19 B2 fg o 3 1 s e R . 85
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WBUGRIEAI(ICP) (B =0.263, p <0.001) 5 FE3E E1AL(CTE) (S =0.235, p <0.001) [ FEXHME AR H AT &

PR R E E RS, BT B BURE W S5 R R R U IROE R M B Z & 1. M2, FRER
(EA)SHER 47 2 B R BB AR X 80 58( 8 =0.145,p=0.001), 3= Bl id 5@k F 7 5 B 0 SR BUR A
T RAEAEFH(EA—CCP: B =0.874,p<0.001). XEHEH TV ERET, MR EEE TS
TSI EAS 5 5 GBS, A R R N IRSE AT A

Table 4. Model fit indices
i< 4. 1RBMAIER

RAE{L x2/df GFI RMSEA CFI TLI AGFI
PEAN PRt <3 >0.9 <0.10 >0.9 >0.9 >0.9
AR £k I 1.011 0.983 0.004 0.989 0.984 0.978

Table 5. Path coefficient estimates of latent variables

=5 BLERRRYE

X — Y SE CR FREAL % 12 R E p
EA - CCP 0.020 53.402 0.874 0.000
EA - LCTI 0.044 3.423 0.145 0.001
CCP - LCTI 0.028 10.067 0.321 0.000
ICP - LCTI 0.028 7.765 0.263 0.000
CTE - ICP 0.016 57.714 0.890 0.000
CTE - LCTI 0.038 5.346 0.235 0.000

NHE— BRI A AR R L], A TETHS T HOG R AT B B (LCTD I B RN L A1 R
LR, GERATE 6 Fron. Mk, EiE S AR (CTE) M “Ad - BERAR - 778K R
BRARML A E i KER 2N, L BNAE T A TR R R e IXRW], $RTHECT 7 & AT IR S I T iA
Py EESCR SRR, AOREN B 5R A  IRAR R &, S REE I 3R T HOGH R BRI R DA W B ) 2
TRORAT 908 o

Table 6. Path effects of latent variables
=z 6. BTLEREYN

BRARIR 2R HEAN [A] 422 4 Y3 4N
EA - LCTI 0.145 0.281 0.426
CCP - LCTI 0.321 - 0.321
ICP - LCTI 0.263 - 0.263
CTE - LCTI 0.235 0.234 0.469

4.2. FFFERETHHTRSERTH

7EZ O R A b, ASGE— B SEM-NL BEAHR, ey G35 N A
I 5 0 AT IR A5 I S PR B AT N . BRI A S5 R, SEM-NL ERIZERT BB ME . AIC KB IEJE I p?
fabs BN T A S LEAS RN NL B8, K5I OB EA B T 50 i Hh i RE IR 55 5647
BARZE R 7 s,
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X, EHAE

MR B S IR RFIERTE SRS WO S AT B 38 A S S AR A 55 (1 3 LA 825 4
TER, SEMIER AT RS A h, mlN s Lah vk A S AT ) T P R0 0 5 T 1 B v R IR 9577 %
5 ERI, B (8] 5 08 5 2% F A A IR S B RN 3 S s R R, R A SN I 1) 5 2R
BONBUR, SR ILAE IR 55 58 S A A 555

EREERR, EIINOHEBZRRG, MoRARZFN R “HERE” SR ETE AR,
YEHT PO R 55 7T SEAE 25 R LR AT S S5O BAR B TR, 3 — P IR 1O B RIAE ST R 55
R EFRAER .

FERRA R RAL R TTH, A SCK 2 AL BB AR BINBUEE & 0 25 & IRk 4T B HEAR(LCTI-total), I
5@ 8o M R I ANEAL. 45 R EoR,  “LCTIx A7 fEAFMRS KA P 2O Z R ER: £
R/ RS T, IO SRR B GR A, P R O RUR, SEEE RSS PR b, R
BASERSS T, ZHWONIE, BT A7 AR BRI, RO SEBLRAR H br AR HH — E AP A
ZEERRY], H PRI AT B A DG R IR B SS, IE & RS I BUR TS5, X2
HLF S5 A BT P DR A B BRI

Table 7. Parameter estimation results of the NL and SEM-NL models
% 7.NL 5 SEM-NL &S H EiHER

— NL BiR
BERE FkIE Kig AL PEEE

Gig el — 8.105%** 12.142%%* 10.585%#*
e — — —0.031%** —
LN — —0.028%** —0.060%** —0.050%*
WA & — — —0.516%** —
TH I [A] —0.014%** —0.045%*%* —0.044%** —0.012%**
HERH —0.102%** —0.063%** —0.180%** —0.023*
pEENEHIES — —0.075%** —0.139%** —0.123%**
mEER — — —0.774%* —0.750%*
HEM FE — —0.396** — —
Nest-4_low 0.796%**

£(0) ~1988.298

p? 0.379
BIEEH p? 0.363

AIC 4078.595
S SEM-NL 57

MERE EkIEN T LSEVAN P

RO — 8.347%x* 13.170%** 11.062%**
e — — —0.028* —
LN — — —0.064* —
A — — -0.521* —
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JE B[R] —0.014%** —0.045%%** —0.045%** —0.012%**
JEE) P H —0.104%** —0.066%** —0.184%* —0.023#*
LIRS — —0.078* —0.160%* —0.124%
HE R — — — —
N Epo — — — —
LCTI x #%H — -0.002* 0.009** —
Nest-4_low 0.796%%**
L(0) ~1984.31
p? 0.380
EIEJG I p? 0.366
AIC 4058.624

BEMWKT: *p<0.05, **p<0.01, ***p<0.001.

43. FFURARS L EBRFEREM

HiE— D VAN B A R 20 SRR F P IR S5 3 B 5 SR B MR, AT T UM A A AT 1 =
BALL, S5 RNl 3 s, BB/ T s I0E 8 47 77 SR B CO, HE AL A B85 m . fEIRBIUIEEE T,
i AT 7 3 4 2 S HUAL(62.57%), FLrP AR 4R L iR = (47.83%), mERBh 4. KB AP AN
31.54%- 5.89%F0 14.73%. B IRBLE DR, @7 AR RS RREMBFE: N F(E 20 i
FEIEIE 79.8%), Ek/Eh AR % LT INZE 63.87%), MOMKHER AT I 3 Bk, Kog A il 2e 1k
AR, MHHELE SRR T MG, B Ae R 3L 2 AR Bk 2 @ TR B AT R 51 ) LA R AR R S 4

i 35
H 63..879
X H o —o— AMRE
06l 0%, ‘1(4.\8\3 kg ! —o— EH/EE
. i M —o— i
N : - BE 6w
0.5 47:83% S 1
1 F-10
I == 002 Tk (%)
- £
0.4 - F-15
oS X 5]
M | L0 B
o3 I &
N
' 8
! 21.30% [ =25
0.2 '
1473% : k30
I
014 i 9. 64%
5.89% _ . - d & : _ _ s os [T
0.0 2.5 5.0 7.5 10.0 12.5 15.0 17.5 20.0
BBLE (JL/kg €02)
Figure 3. Changes in service structure under carbon constraints
B 3. IRARTIRSERETILE
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X, EHAE

MBEHER AR K E, FEAERSEE T CO, HEBCA 13.83 kg, BEMFLTIE 20 JCHFZE 8.73 kg, HAKJHE
36.85%. JRHFSFE RIAELNE, £E 6~10 JuIX A4 A H LIS 10%M 20% 1)Uk RE, HAE 8 JulHKHK
77 AR B ORI T e S VRHESON S, AR BRI . TERLE R, A b, 8~10
JG/kg COy X [] ] SE IIRCHE AL 5 3 Bl v AT 1R (P, SR B AR BSR4 X ]

BV, A SCBE FIRRBE K T(6~20 Ji/kg COL)Z i T BLSERR T 37 A, L SUAE AR X6 221 I
FORE, M TAKBGEN . PRHBL BRATECRE KACEAMNESE 2 EBURAA AR . BAKEIARBIK
P USEILTUTIRHE, TR OEARE G5, R AR HAT R R, DAL B R A

TEULEERE b, Hi5E 8 Ji/kg COL AR BIME, AT 6%, HAE NG SNBSS
PE IR R A S SR AN 5, 45 R 4 PR FERRE 8 TTiE LT, AAF Al 0.4783 £ £ 0.3998,
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