E-Commerce Letters TRV, 2026, 15(7), 625-634 Hans X
Published Online July 2026 in Hans. https://www.hanspub.org/journal/ecl
https://doi.org/10.12677/ecl.2026.157800

HAmRERX /MR Eh F 2 SR BV R -
HEFRE R Y SEUERA 53

wma¥k, T &%, BWE, FET
7P PN IR W N 777

Weks H . 20264F5 180 HHHEM: 20264F6 1H; KA HM: 20264F7H21H

wm B

ARFLFREMASNERT, SEEXRCRAEREMERERICRIXE . AT/l E “8
B BZ KA ™R R AR A . AR IR ER B R A BRAR K KA
RIEST STYHRIPHERE “BRBBL” . ET 2015~2024 FHRFTH/MREMAR LA FTEIE, FX
BRSO IZ R BRI AV HAR RS ER, B B2 AR AT SEUEAR . BRI B—,
VR ER N ARERRRT B & R T RB LR, BIETHRERN WG Thee: F, HEER
ISP B2 AR T AR SEERBO B 8 = KU, IESE T “HBARfEM” Xt “SEHIHER” lB A
Bz; 8=, HBETREMSY, ZEAMMEERESVPEANEE. KCHRBEER=AE. Q15 “&
57 SRS o SRR /AL R R PR AR A T BUR B 7

XA

BARER, BELAN, #IFHELE, BAMSL, XAEE

The Mechanism of Data Elements Alleviating
SMEs Financing Constraints: An Empirical
Study of the Collateral Substitution Effect

Ruiyun Yang, Miao Yu, Yichun Tang, Jianing Li

Business School, Yangzhou University, Yangzhou Jiangsu

Received: May 18, 2026; accepted: June 1, 2026; published: July 21, 2026

Abstract

In the context of the deep integration of the digital economy, data elements have emerged as a key
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driver reshaping the corporate credit system. However, SMEs have long faced severe financing con-
straints due to a lack of collateralizable “hard assets.” This paper investigates whether data ele-
ments can exert a “substitution effect” on physical collateral. Using data from listed companies on
the SME Board and ChiNext Board of the Shenzhen Stock Exchange from 2015 to 2024, we construct
an index of corporate data element application via text mining. The empirical results from a two-
way fixed effects model indicate that: First, Enhanced data element application significantly allevi-
ates SME financing constraints; Second, Data application significantly reduces reliance on fixed as-
set collateral, confirming a “substitution effect”; Third, this effect is more pronounced in state-owned
enterprises. These findings provide policy implications for promoting data asset capitalization and
resolving the “collateral shortage” dilemma for SMEs.
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Figure 1. Theoretical framework diagram of data elements alleviating
SME financing constraints
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Ho, i FoRl, ¢ RoRES . WW, NRETL IR LnDigital, A OfERALE, RREUEZEZRNH
FEJZ; Controls:™ Ak & (¥ HI 2 B4 A (L5 ROA . Age. SOE . Growth . TobinQ %, AN% Size «
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Table 1. Definitions of variables
% 1. TR
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B FIRe ROA PRI AR
B K2R Growth AEEAIEN/ E—EEIR -1
o Q f TobinQ (AIERTE + ﬂtﬁg&%ﬁgﬁﬁéﬁﬁﬂﬁ%%ﬁ + fifit
Ak Age MMEES — b BTN 1
PR SOE AR, HABEAMEE T, BFUE o

3.4. YiEfRgt

%2 5oR, 17,947 MW LnDigital 384 1.1819. FrEZE A 1.1822, BV AdE B & M 2 7
B WW BB R-1.0074, FEAANEF U G RL DT H J): Collat 3{E N 0.1897, S B H A2 55 7 FIHEAT
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Table 2. Summary statistics

=2 GERILE

BHES B N Mean SD Min P50 Max
WW Rl 23R 17,947 -1.0074 0.0698 -1.1878 -1.0069 -0.8322
FC Rl g A 17,947 0.0155 0.0394 0.0037 0.0967 0.2426
Collat HEAF A CRAK S 17,947 0.1897 0.1406 0.0019 0.1619 0.6260
LnDigital ACTE S ] 17,947 1.1819 1.1822 0.0000 1.0986 4.3754
Size A FBL 17,947 22.2012 1.1595 19.9083 22.0595 25.7180
Lev BE = A A5 17,947 0.4189 0.2013 0.0611 0.4081 0.9273
ROA BRI 17,947 0.0468 0.0670 -0.1475 0.0445 0.2504
Cashflow W& 17,947 0.0213 0.0824 -0.3595 0.0304 0.2004
Growth RO RIS 17,947 0.1368 0.3923 -0.6192 0.0829 2.2446
TobinQ FEQME 17,947 2.0574 1.2278 0.8427 1.6866 7.9685
Age RS 17,947 11.0724 7.3905 1.0000 9.0000 33.0000
SOE PR IR 17,947 0.2360 0.4247 0.0000 0.0000 1.0000

4. SCUEST AT
4.1. SCIESER

3 VEANER T Al EH B I P R PR o i % 24 R S HR A PR CR AR () S (R S5 . N T AT
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RS FRAR B R A 5 5L, 5 (4) Z(6) FU AN A ARMY 2 [ 4= B 45 ) A0 8 J 1) [ U 285

FOFIFE@FIMLE R TR, TIRREIMAIEHIA R, O MR A & 500 23 8 H 72 FE (LnDigital)
BB R EIAE 1% GRS E R AR X —25 R, Kl B3 R A AR REBR S, Al I P Rk 5 £
IR, BOREERRIE T REWR “WE7 ThRe, ARMEME 7 /MR SRBOES . thah, ()
F(5)F LARRZE A (FC) AR AR S R H 45 5 o, LnDigital 19 &40 %19-0.0015 F1-0.0022, ¥J7E
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Table 3. Baseline regression results

3. FEREVFLER

(D (2 3) 4 (5) (6)
A E WW FC Collat WW FC Collat
LnDigital ~0.0068"** ~0.0015""* ~0.0137" ~0.0055" ~0.0022"* ~0.0142""*
(-6.85) (-2.75) (-8.42) (-7.27) (-4.95) (-8.84)
Size ~0.0002 ~0.0030
(-0.32) (~1.30)
Lev 0.0836"* 0.0439"**
(23.28) (3.97)
ROA 0.0057 0.3197"
(1.05) (14.77)
Cashflow ~0.2966"* ~0.0909*** ~0.1681"**
(-36.08) (-13.28) (-8.58)
Growth ~0.0428" ~0.0075** ~0.0041"
(-27.28) (-9.00) (-1.79)
TobinQ 0.0162"** 0.0000 ~0.0055"**
(20.87) (0.10) (-3.73)
Age ~0.0018"* 0.0001 0.0002
(-10.77) (1.14) (0.54)
SOE ~0.0104™ ~0.0042"* 0.0115™
(—4.13) (-2.80) (2.19)
IFE YES YES YES YES YES YES
YFE YES YES YES YES YES YES
Observations 17,947 17,947 17,947 17,947 17,947 17,947
R-squared 0.1116 0.1405 0.3865 0.4030 0.3834 0.4137

E: WW EIAES] Size. Lev. Cashflow f2EA WW AR O & XA 5, IFE AT E BN, YFE NEE
BN .. FES AN E, BREREMLEmRIE. " 7 AER 10%. 5% 1% 8 3E K.

BEAN, ST HE SRS SRR ORI AR, BE(3)FUARI R (6) B Ak i 1 Bl 31 B F S A A4
FHARAHRE (Collat) 20 . [A1)A1 45 S 7R, LnDigital (1) R&%5043 7°8-0.0137 #1-0.0142, HIHFE 1%KKF
FORFFR R . BE(O)FIAEE R T AL, B GRS RS, BERE RN RECN-0.0142, £
AR Al AP A A IR PR M K RS R PR, G [T B AL () L B BT R R A, I
BE NS, B CBIRGEH” X SR AR BN

TEFEH A8 T, 208 M54 Ui (Cashflow) FUE L I AN BE K % (Growth) ) REUE & N, W R
IR R B A Bh TR MR 24K . B i (Lev) M R B E N IE, RAEAFAT K20
JR) i I P 70 i 7 240 B
4.2. BRMESH

SRR B, AR SO RE AR 23 S B A A AT R A b 24T [0

% 4 Bor, EAMVY LoDigital X WW. FC Al Collat [¥] Z %73 5] 5-0.0082. —0.0035 £1-0.0143,
A nHE Y ST RE A, HIITE 1%KP 535 o X 30 B il F5 3 15 R4 e i A0 mT 15 15 e % B (AR AT 30 IF
AR, A A Al B R S8 45 AR B AR N B 5
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HRZEBAE TR G 0 SR AR FEAAMLEREEE N NIER RS KRR R4, HA
P00 BA KRR G IS, OB ERAR T HRAT ISR IR A, R AE DLSE e A LA B AR Sk A EE
2N, REANERFREZ G TR BRI, (HZ R T Hul a6 AR AR AN 2 sk Z 58 =T7 15 15,
FHOHE B3 AR RAT KA B R T AR A Tl — S IS AR T, 52, REMLEDE “2” 5L, Hik
NERERE “B7 Rt .

Table 4. Ownership heterogeneity test
F 4. FRRRMRE

RE A A Al
A wWW FC Collat WW FC Collat
LnDigital —0.0046""" —-0.0020™" -0.0132"" -0.0082"*" -0.0035™"" —0.0143™"
(=5.77) (—4.37) (=7.69) (—4.71) (-2.78) (—4.05)
Controls YES YES YES YES YES YES
IFE YES YES YES YES YES YES
YFE YES YES YES YES YES YES
Observations 13,711 13,711 13,711 4236 4236 4236
R-squared 0.3898 0.3720 0.3551 0.4367 0.4612 0.5871
e B E S EERIE . SR8 ol FREREMETRIE. "7 SRR 10%. 5% 1% B

Ko

43. BEMRR

43.1. BBRTETR—H

NEMEI FR R, ASCH LoDigital # 5 —EBIEIE. % 5 Bon, O REUE 1%KTF 2%
N, FEE AN SRS 5

XS AR THE MRS R . SRER, ERE BT, ZOMBRE RN REUKRE
1%7KF FARFFRE A RS RS 3UE [R5 07 [ AR 5 MK R3S R s B — 80, WA
MR LSRR Z B BN R T, RS REA RIFHRMEE.

Table 5. Robustness check using lagged explanatory variable
5 BRTEFE—INRRMEREESER

(M @ &)
A wWW FC Collat
L.LnDigitali-1 —0.0056™" -0.0021"" —-0.0142"

(=7.02) (—4.35) (-8.52)

Controls YES YES YES

IFE YES YES YES

YFE YES YES YES
Observations 15,572 15,572 15,572
R-squared 0.4058 0.3856 0.4117

VE: LLnDigital R-FHEERN ARG —#. #6225 EERET—8 5 WA E, WEIRESVEmES.
O T RIIEROR 10%. 5% 1% B 3 K .
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43.2. BRERTE

RIS FRAR AR RS E, Ao R IR A A, Z-score ARiEALTEARFIREI AL & Bt LnDigital.
Forp AR B A AR TR A th AL R 7, TR AL 1, BIER 0. 4% 6 BoR, =M EIEIRY WW. FC
Al Collat {1 HZEIILE 1%KF- 8 E N, EELRAZIRbRERTT
Table 6. Robustness check using alternative explanatory variables
6. BHRBERTEMNREMRIESR

R AR i (1) WW 2)FC (3) Collat
Panel A: JR&&A$

Digital raw —0.0003** —0.0001"* -0.0009™""
(—4.67) (-3.69) (=7.83)
Panel B: At A8 &
Digital std —0.0065™" —-0.0026™" -0.0168™"
(-7.27) (—4.95) (-8.84)
Panel C: Bl &
Digital dummy -0.0111™" —0.0035™" -0.0257""
(=7.01) (-3.81) (=7.30)
Controls YES YES YES
IFE YES YES YES
YFE YES YES YES
Observations 17,947 17,947 17,947

H: Panel A 14 R UG AR EUW BO/E Jo iR A &, Panel B i HARHEAL G ISR 45 &, Panel C 1§ A &
(BT RO 1, BNE 0). A B E] 747 2 RS AR B [ e 8. $65 WOl AR e A2
WAL L TTIERIR 10% 5% 1% B3 K

5. it 5&iL
5.1. &g

AL SR GE AR B “ B HEA 7 [F) BRI (E 7 R RIX -2k, B O [ e AR AR A 5
K RGN R B 20 A AL ST R ORI TE T, 1S BIBL T 258

LSNPS V6 /PE S SIS RTE 2013 e s NSl | A e ) R (N1 95 o N1 S LBV RSE= £ 4 €7 LS S IR
EGMERE S, AT ERAUAIETH KSR AIAEEE . B39 IR A E BAAR, AT 5815 TEIRBURIE -
AR AE MR AR B 5 — WAV B R b S AR A 36 P AT SR BT

55 RO I E BT AR A B B ARON . B A B R AR R, [ E B
WL B R 2 R R, DRI R B B A S OB RT, i “BdREMT IEEP N
B RS R TR IR ARSI T — s 5 0 T A% 0 R B

W=, MBI BA R i, EEA b R SR EA ARG A
T PR T RV R R IE A s REE Aol AT BE A B b A AN 2 L2 kD 55 = B A5 i i 15
AT o Bk, BERERERBEAMEA IR T S, R T ATE R SRR S .

ASCAAFAE € SRR s Bl B2 B Fi R T2 BOR B 4RIROCAS, AR 78 7378 it A A s 52 oy AN Sz Bt
NG5t MRS T B/, S5 — R N Ak HE I R ORI, sAh, AT SR B R
LR IR R fridt— 2P
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5.2. B

BT ERg5i1e, ASCNBUN . SRLAFIM =N E e H DU i

STEBEERT AR, FRREIERNAE R B, BUNRINTREIE AL BAUEA . i
AR, AR A P ST 1=, @ g — i MR E RS & - FI,
JE IR 5 P S % L B R SN, e S B B YR AN R 5 IR 25— 2P 1 Sk Al 5 Rk X FE [ 15]

BB BB E R, BERERF=BBRS . DRI SO A B FH R . Hdi s PR A
JIREHEAE FERIV NI A VRN, JFRAE ORI 3R G Rl T 55 22 Al = it I 5Nk P
£ 5 87 THRLH, $2 B B PR TR A0 2 R0 XU, 2 A ARV RF P, FARAR G A% G 1K i RO LB A 35

B EIR B = E AR ST, FIRBEIENEMME. MBI R EEE, B AR
PN ARG R, BSOS U TR S ESESYE, HEd G856 BRI [H
MEE =T NIERE S B AME ). RESWICH T E G B a BAc i, USRI “fEErin”
[16]

ST S, BURZER RAER BN, SRla5H5 G B R 44T, AR BT
SE~ AIISERE HRIR, HRFEERIEG AR /N A R B8 2 SR A AL ST AR ORI E A
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