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Abstract

Agricultural enterprises have long faced financing constraints due to information asymmetry, high
credit risk and low efficiency of financial services, and the wide application of digital technology
and the development of agricultural supply chain finance have become the key ways to solve these
problems. Taking China’s listed agricultural companies from 2007 to 2022 as a sample, this study
uses the GMM model of dynamic panel system to explore the mitigation effect of digital transfor-
mation on the credit risk of agricultural enterprises and the intermediary mechanism of agricul-
tural supply chain finance. The results show that: 1) Digital transformation significantly reduces the
credit risk of agricultural enterprises, mainly by improving information transparency, alleviating
financing constraints and optimizing risk control. 2) Agricultural supply chain finance plays a part
of the intermediary effect in the transmission path of “digital transformation-credit risk”, and digi-
talization indirectly reduces risks by improving the level of supply chain finance. 3) Heterogeneity
analysis reveals that state-owned enterprises have significantly better digital risk reduction effects
than non-state-owned enterprises due to their advantages in policy support and technology trans-
formation. This study provides a theoretical basis and practical enlightenment for agricultural en-
terprises to optimize the digital transformation path, financial institutions to innovate risk control
models, and government departments to formulate differentiated support policies.
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VERNBRRE AR EARRE B 2R R G, AR B RIHE S BRAE 2 AR b A B .
SR, ARG AL B R “ P — K7 WRBE: — R E BN &, Ak . 3
2, oLk SR B P LASEIN SR (1] TR A RS, AR R AR K R
WAL, FEERMAEITALT[2]; =REARS RORIK, A5 RIE MR 554538 5 B € 517 T,
MELAE e KR AN o SRR, BT HOR BRI A RO AON A B B B R AR S PR TORTLE, X HERL
ARAT SEHLAE N HE RS 5 Bdle AN FT B, kI A% RS RE S ME AR AE K 5O ffREs, KEdE 2B
AREENAE AR SR, B SKBER YT, ARy LR 2B “BORIA, e .
SRAEBUNKIIHES) “BU5 287 e, EAA AR ES 2023 FRIHHE Box, Rk AR S RZE RO
12.7%, EAR TSNV 34.5%, KA 5 B AR i a RIAJZ T, R BEREEC AL RE A o XU 42 I
H[3]. SARBIINLARFFCHR AR, ESIAYIER EDORHIAEE, ERE AR 5 SR R 54T,
PITCVE TR “HEIRPIHE” , BYakIEHE R Eih 68% [2], X — 2N RAAR «Pim " BT Sia k.

T AT T 7E 2 SR SR 3 M A Ml A5 A ROR 25 RCR RIS A Al A5 FH XU 8 B AR R AL
HAR Y SCHR B ARIR VT T BB HE SRR AR BT hRe, (H HAE B A R 5 45 HT U 18] B rh A A% AL =
RGMERS . Kk, AL 2007~2022 RN BT AFAREA, QU “ B R - gL
HEERh - EHAR” FERHES, RIS RS GMM AL N A 52 iR, EREr i
AR L 3R T i < K ST SR AR Al A KU (K% B AEEEAR b RlA T e A R RS 2B Y]
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JEE R 2R LR RS A2 ) = R AR X il A LR ) AR E F 42 . BRJRTHT B, RENE I AT 1L A%
R G J BB FEI I, B AR AROAS FH XSS 5 38 r (R e FE BT A1) R g R 7 b 5 [ 20 114
BARINE: SLEZE b, Aol b BT A T SR L R BT 22 R A A5 B il DL BURF T
A€ 2 AR BRI IE KA -

2. BRSOt SMRRx
21 BFUEBSERRNE

IR, BEE R HRORRI PR AR, Bk 2 1 T 06 R B A T BORIULIZ B RE . 1R AL
FMNGIRTES T DA STHRM 2 EFER T T B A RO 5 T KU s S AR AL, RERETER
BERIRT S B ARG S S i A =KL A

AR A b Sl T W 27 0 S A2 5 A5 S A A i, 5 AN XA 3 B U e B DR B R R 2
— M R AR IR BRI B E SR TG DIEWIEE - {5 B35 W1 L IR BT I 3 X0 642 P A1 XU
R RGN . AR GURINT < RATLAL PR DL MY Al S A R, R T B e RS i B
TELELTRRIY . B AL R BEROR T SR AN AT BN AE H 5, 255 DI % A R AR K S A
SR DAL AR A A I S M P e, R fah s . TR SR B (E R,
RE DX 73 e AR SRR Aol kb “ B MIKER M7 IR[4]-[6], A REICE LA . R KR
] o Al A lb T R B 8 i A B DR B <, BT BB B S 40 B ST B A R AR K
> NN TR 6o B A7 i B B USON B BRI S, BE G B T IR0 4% G it 4
i, HGAEIIES BR8Pk “ B em” SHRETA.

AR A b PR A AN A T W PR, B8 0 2 IR A A s P KRS, B T 3 s R . 2
TR DU T R MR AR — RN BIRIE . O LR ECT T R G N T I
PERLEE R 2%, 3 X BRABE A BRI & R AL ST . LR 3 % O Al A5 O AR P 4524
B “HRIT U BT, A8 /N A AR FEA% O b A PR R B8 SCRF[ 7] 5 NSO A AL e
BT A R A AR RSO A T 70 T 58 5 (R TR, I N B T S PR AR,
AR R G, ZR AT KUR[8].

FE RS ) 2 1hT By A B B A 1 R BERRR DR IO 3 45 S SRR A L iR
SEAE, aa ARSI EREh ;s N TR RETUE 2R gtidad R ) (11 B S 0 52 5 S DXL i L
i, SEAIER WA TR Al PR A5 P RS 8 B P S 28 AR T A Gl [1] [9] ARV ATUS A 267 P I KA
YIS REERFE, BT BRI RS 2R RUN EO AR,  IXCHEE X (H 2 0H0 F) AN ] B i e Dy e T A
b Hfe vy BEMERR, DAl RS VEA 2 oG HE SO [10] . (BIUE BT AR AOIA R “ BoRIKEE - fER
FEVPIF) - RG22 RE” AL SRR Z RGMERR

ST, SRHET TR 1

H1: $oy e AL Re s 28 BRARAO A b A5 T XU -

22. HAEd, RUIHNESIMSERRE

PR BE B RE 9 — A QB AR TR, Dy AR gt T 2 R RE AT B, R AR R
b IR TR LI TR, T S R A PR A P XS o 3 I3 < it P 50 P e TR B A A5 Y X P s A e g o
SAE AR = AN, — R RCRIET . 87 AL (N B o1 & B A b B 1 B <
Y S51E B, B Egm b e “KREWEE” o BT AR EW AR RSHER A, XREERR SR
(0 P60 B DR 5 A A B R A N B A W IR K R B AR I, RS R W0k X S M PR iR I
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JEAT PR R R A A, SEBURAT ARSI, MRS /s Al (R R B AR PR 12%~15% [5], B HEA 203
ARIEIE B SAATAE 5 265K, KB RIE SR i) o LR I A0 30%, 3 35 SR A AR b Al PR A 7 ) 3 3
MBI E R [11] o X FE A, PENBESRIE N “fEHBOER ", RO Ak i (5 AR B T R
itk B /N, A8 S SR A XA IR AR 4 TR B AT g B 4, BB AL R BT P i SR
WA Ry o RIS, By (e Bt os3e 1 AR R A O A0k B A BE el B B IRAB AU B Rl dR
AR BAE AR A, TR AR Lo Ak B 7 AR [12] o IX— R BN AR 53240 T 2 E 7R %l
Al B A KT T BRI T B Y L B R SRR A N P AR A, R XA R £ R
AL GRS, A SR SR RO R Z [ 58 B A P RO

ZRPOVEED FITR . FENBESRE N BT EORIRN, B PLEER R R I E AR R, IR B
o BUTAL TR DR AENEE Y “ G RRR” Fefeon “HBdlRE s, RRmE, B TRES
LR D S S e . AR A HE ARG, MRS XS PP, R T R N
FERE, RGPEREIRE RSN [13]. BEAh, XHBERANS B BEREES 5TT NI — T 54, @il sy
AT AIRASEIT HRES . AFFACR L E I, J8 DS SN S “ EERI " “ BB 5 7 SR

=RNIEFORIRAE . 2 EAE SR KR =5 B RCR, INPRITHOIGIIE S, RiLERIE TR,
BEAR 1 2R R R R AR XU . B A1 65 RENS 3L TR5 58 I BOR T BOMI (3 B4 4% 75 i o £l B2 5
SRSEMEREAT KU Al JER I JEAEAS B b i O A B AT RSP, NG R R A T s, &
1. AIE I SEN A5 B [14] -

ST BT, SR TUERE 2

H2: 7 A PR R A L A4 IS5 < A1 A £35 PR UG

B A Rl A5 RIEWIFEIRTT . RBT LTSRN XU 2 )0 A = 2R B AR AR A Al A3 R XU, THTAR
NP INA- A UEYSPS 25 s ie= A L N i 2 L A R el 1T A s A < o 7 ViR A E P TP v A5 A €
- B - WE” ARSI R R G B IRAh R, T HE BB AR R, O E R
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Figure 1. Theoretical framework diagram
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3. WSt
31 HAMEREERE

ST E T BOR ol R S A B AR R R B AR AR 2007 SR R, A SCIE UL AT Y
2007~2022 4 A Jig brii 8w A TR A s BEAT 70 A, Bl RS T [ 28 2 e AN Ak AR . AR Ak
ALAE SR — M R AR GEA AR PRS- 7 lb r RA ddn AolbA 45 EREAR (2020) O BIE 7T, IRFE IR &
(EmARATRIES) (2012), HAc. bRy Moo ol REIEAINTE, . . JORL R
ML ANV E AR A [2] 0 s sm Bl (TR, ARSCAER ST *ST A PT BLK U 55 Kt s o ™ )
il [, DA BRARAR A A, 0PSRN AR AT 1N 1%45 A FE . A4S B 224 AT E AT
FERM A AN, 1995 AR & LI -

3.2. BEENRIEREGT

321 HMETE

ARSI O R AL T O AL B A B R K (dig) . 275 RAR(2021) KM%, X B~ =iz AT
BREHAR . REBIEHA . ZFHEHAR. KBBERAR . BFHEARTAYEE 76 MNEUFALM 7 Sik47 48 it
[15]. RafgtEAant b i B AR B NS5 R T HIMUE16], MRS . IR & R .
BURE B RGeS 99 MU AR AT SE it

322 MRBRTE

ARSI AR A B R A A BRI (DD_KMV) e SR KMV XU B B ASE R 1B 1 BTl 2 =) 1 i 20 B
B AR A A5 F UG (AR F b, B I 28 22 A R F 7 50008 B wh () I8 R B8 DD-KMV. B 1 Sy £l 45
R AR B bR . DD_KMV [FIMEERAR, SEL 0 BN, BB Al 45 XU B ey o R P AR 46 o A B4R
AR ST Merton BB RS FE bR, AT & B W rTRetE . EERMK, ELFEREN, lkm)
155 FH AU 7

3.23. FNEE

S [ A A8 B A AR Al A S B SRR (scf) o A %5 2L I, AR SO T BT A FARE IR SCASfE
FEVAE 7 45 4 R S B B ] A T ) 7 ¥R B B A B 7 2 S Rt [1], FEVEX AR B . i Ak
] PO A 7 B it KT SR A AR A B KT R A E T2 — 2 BT AR A =] (3L B 4 Rl P A%
A% 0T A, HLAER B SRS s B R N P A RN, B ATIARER M, R Al
R B SR A K. R B e e R, ARl BT A R T W AR R A S BT R, B
R oL 55 R 8 3 SCAR 3 T R PO VR AR R, T N AR A L B o i ELAR AN AL
UL RGN

324, FHIEZE

NRFA ARG RN, KXSHIAHITT, BT —RFIAT R S R AR, BRI
s, ETTER R R . B RER, BERS R BaRR. e . SRR
fesE AR ST L 1.

WA B A FH XU M 1,709, ArdEZE N 0.908, AR IX AL,  SBRAEAS ALl KUK 5 75 R 7
FAE oAb A e B ME 2 3.836, AnifE 251k 5.485, 7 b H7 gt 72 2 B0 3 A 23 AR AIE
B Al L NVR R BB B, T30 o kAT b T2 20 . A AR ol A B 4 K P I E S 0.331,
PRAEZE 0.638, K EAANIE Aol (A S BE G Rl R K 22 R B, ARk . fm AR &y, FEA
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& i AR I B Aok, BEA AV R A AR K e rh, (BRI AL RIS A7AE — e 2200 A FE A Sk
AMb A Y B AR R E 0 855 B R R, SAT AR IEAE AT

Table 1. Variable definition and descriptive statistics
1. TEEXREE ST

e AR AR e )5 5% WE WE wEZE BME BOKE
Y AR 13 F R 03 _
A E (DD_KMV) kmv A= 5 1995 1.709 0.908 -1.410 4.527
¥y == 1 A ==y £ >
A & ﬁﬂﬁ%%%y :%$¢ﬂigﬁmxémﬁ?%w% 1995 3.836 5485 0.000 29.000
(dig) ARG
A Bt BE SRR BT R BT A FIEEIRSCA KAt B
ANARE
AR o) CRLRAAES, maRay 00 0381 0638 0000 2833
Ak F (size) A E NI 1 E SRR £ 1995 21554 1.323 18526 25.092
iR (age) Alb b T EERR 1 AR £ 1995 2126 0.924 0.000 3.434
IR S % (roe) RE T 5 e 1995 0.073 0.132 -0.547 0.397
BRI 2 (profit) ENZINEENZON 1995 0.088 0.170 -0.628 0.610
ELE [i5] 5 B 7= b K (fix) [i5] 5 B P2 LA PR 1995 0.265 0.135 0.035 0.629
Ui b GG A IS Y 1995 0.073  0.085 —0.149 0.317
(cashflow)
Kl i 2 B 75 K ] —
“H4—(dual) igkﬁff@ff?m A 1995 0.275 0446 0.000 1.000
2 =1, &5 =0
3.3. {EEKE

WRIEHT TR, T i O RFEE RS AR AT LR 58 4, Al A XS T BE X RFER AL, IO T
FREINAES AR, R AR A Ja — IR R, [RS8 T SR AR, SRR S B A T AR ]
AR, SR ARG OBl TH(System GMM) 73 B Bt 36 450 e ZRE il 7 FH XS ) T 422 00 B A6 o
SERACE A RN . BRI B IR
3.3.1. BWAEESHE R KB E I NARE

S B AS TR ST GMM RS, 42 1l 35 FH XS 03 J 295080 B P9 A 12«

DD_KMV, =a + pL.DD_KMV, + Bdig; + ¥ X, + 4 + 14, + €, (1)
Hor, 1 RoRAF], t R4y DD_KMV R b5 KK dig FonBir U RURE S X Ros—
ROV R 25 e 73 WS A A S I TR [ 38 25 e RO BEHLIE S I -
3.3.2. RlftRy SR E AR ARE
AR SR RS FOE TOR S T SEAEAR AR [17]:

scf, =a + pL.scf, + g, dig, + ¥ X, + 4 + 14 + 17, 2
DD_KMV, =a + pL.DD_KMV,, + g,dig;, + B,scf, + ¥ X, + 4 + 14 +V, 3
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4, SCUFEER R
4.1. EfERVIGER ST

TESNA R EAE 2 Hrh, ASCRH R4 GMM #4158 AR & 8 H K55 DD_KMV, 5| A
H—Pi J5 00 L.DD_KMV DU FH XU I ZhARREPE, R DA T DASR e AR SR ) 57 07 22 1) R
72 2 AL R EIR, AR p [EH5/MT 0.05 H ARQ)M p (KT 0.1, 54 GMM R % 2 T b
HAHSCHR, Hansen £ 56 1) p HI KT 0.1, Joikdhde i, R THAS B BAN L /METEZR, |k
TRAG 6 38 7] S FE A 3 25 GMM AR A SRR o [T 38 B 2K

Q) AARMAZE G E W EIEZS R, 80 2808 0.019 HIEm 3, 7EMAFE 62 &)
HAR R KB 5, 512) &2 LT N 0.026 HAE 1%H/KF F B2, LW FAFEASRTE 1 A, 4
2R B B E G0 2.6%. H1T DD_KMV {EBRAEAS FH AR, X —45 R 800E /it 1, Bl#s
A Y et B35 AR L A AF F XURS:

Table 2. GMM regression results of enterprise digital transformation on credit risk
= 2. el HFHERIHERRNER GMM EYFZEER

1 )
DD_KMV DD_KMV

L.DD_KMV 0.720™" 0.479™
(0.048) (0.121)

dig 0.019" 0.026™
(0.010) (0.010)
BRI 2 - 0.231
(0.749)
AR - 0.105
(0.075)

Al R - -0.119"
(0.044)
[i5] 7€ B b A - -0.482
(0.442)

ST ES - 1.860™
(0.769)
W& AR - 0.384
(0.977)
A — - 0.078
(0.221)

_cons 0.488™" 2.576™"
(0.117) (0.931)
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Bk
year ) £t
N 1690 1663
AR(1) 0.000 0.000
AR(2) 0.149 0531
Hansen £;36 0.279 0.260
e L O RIERIRTE 1% 5% 10%[ B E KT, 5D A kAl kbR
e N

4.2, REMRE

ARSI B ek 0 AR BT AT R VAR SG, SRR 3. W —, KT R B oS %
A TR ) JeE 1Y) 22 A U] R S B A e TR B ORARAE(S) 1) [5], R HCH 0.006, 5JHEZ R TT 10—
BOH R Z R AT EATE AL IR R AR S 4R PR A i 2 3T i 20 B, Ay AL
RN R BN I S5 e A . 58—, SR Merton FERY 54 14 4 i 25 (DD _merton) £ 4QJ i AfRe AL B
(%1 2), BAACETIRECH 0.077, DREFIEFR S ZEVE, UEWIECT o i KU A0 1) RS0 A 3245 R A3 18 i
ZES R . B MR I T, A AR(DRER IS B . ARQ)RIRIIA R, 5 GMM AL ZE S
PRZE EHMREHIER ;. Hansen K% p {H9>0.05, T RASEAMEERIL

Table 3. Robustness test

#® 3 REMEE

@ )
DD_KMV DD_merton
L.DD_KMV 0.490™
(0.063)
L.DD_merton - 0.304™"
(0.068)
dig - 0.077*"
(0.039)
L RIREE B 0.006™
(0.003)
B VR AR 0.713 5796
(0.429) (1.960)
AR 0.142™ 0.892"*
(0.056) (0.271)
Al KA -0.120" -0.298
(0.048) (0.203)
[i] 7 Bt L -0.291 -1.154
(0.336) (1.617)
B e 1.200™ 0.534
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Plaint b

—IRE—

_cons

Year
N
AR(1)
AR(2)

Hansen £ 56

(0.506)
0.369
(0.579)
0.107
(0.149)
0.000
(0.000)
5 il
1663
0.000
0.491
0.830

(1.943)
2.920
(2.739)
0.492
(0.682)
7.552"
(3.999)
5 il
1663
0.000
0.575
0.810

4.3. R B SE SRR P T

AR SCEE T IR B R A SN A R ME SR [17], B A B B e R AR S8 4 R K ST S A P XU (1 £
FERACHEAT 30T & A4 SRR FI()FEAERDT T, BT RS RS 2208 0.026, £ 1%% %
P BRI, RIAEAUACEIRTE 1 B nl B 2 PE RS 36 0 2.6%, RIS RS 2 35 A, 30HIE T
BLRRARE; B () 56 250 7 A 3 B A Ag B AL i S BE Bl R s, dig RECH 0.021, 7E 5% %3 1K
FIER R, UECEACRERTE 1 BT, RN EE SRR BT 2.1%, U B Ao H R B
PRI B SRl J1; FIR)FI NS & scf J5, scf X DD_KMV [ &%y 0.170, 7E 5% 3 1 /KF 1
E AR, 1 dig REIE A2, T W70 B R B PR A P XU, S I $ T 18 4 4 R /K 7 )
FERAEER, AFLERR A Th /e 308, B TR 2.

Table 4. Results of the financial intermediation effect of agricultural supply chain

=4 RIHNBEEMPNHUNEIRER

1 ) 3
DD_KMV scf DD_KMV

L.DD_KMV 0.479™ 0.354

(0.121) (0.097)
L.scf 0.819™"
(0.101)

scf 0.170™

(0.078)

dig 0.026™ 0.021™ 0.020"

(0.010) (0.009) (0.012)

B A 0.231 -0.029 -0.170

(0.749) (0.271) (0.496)
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ik
AR 0.105 -0.011 0.316™"
(0.075) (0.018) (0.061)
Al RS -0.119"" 0.022 -0.123"
(0.044) (0.019) (0.055)
[i] 7 Bt L -0.482 -0.030 -0.141
(0.442) (0.163) (0.482)
55U AR 1.860" —0.406 31107
(0.769) (0.335) (0.981)
WM& 0.384 0.428" 1.156
(0.977) (0.240) (0.943)
ZHRE— 0.078 -0.049 0.069
(0.221) (0.068) (0.149)
_cons 2.576™" —0.690 1.953"
(0.931) (0.733) (1.106)
Year i) Eil Eil
N 1663 1663 1663
AR(1) 0.000 0.000 0.000
AR(2) 0.531 0.349 0.981
Hansen %6 0.260 0.893 0.391

4.4. REMESH

[l A il A BUR R S AR, B A R BRSO AR B2 BUF R P fE R, U 2 e
REJI S5, AREAG LI IR T 2R, By Ve e RE S i, 0 T ah U, B A B RS RON AT e
e S IR o PRI A Sl I X 3 Aok BV B EAT S B 0 A, WL 5, R IR B A e Rond £ FH XU
AR FH A2 75 DR Ml P A i) 22 55 T 7 2R 234K

%5 EERETR, A MR PR R KON 0.036, 1E 10%: % FPE/KF EIE R, RUHT
WA RERTE 1 AL TS 20 FE G 0 3.6%, RIME FH UL 2 25 AKX 5 A A I ARFEBOR DR RE 15 e
IR AR AR FEDIM G MAEE G A+ dig RECH 0.003, i R BRI RN A 3, &
DR L T i i 58 20 RS T A e e I 7, MELUCRE R AN AL A RS . 5 SRR W], 7P B i i 17
PRARE LA 55 AR AR BE S f 225, R BT A A5 TR RN, Dl 58 72 A BUR B B SR AR -

Table 5. Heterogeneity analysis results
5 HRMESHER

@ 2
FER |4 A A 1l
L.DD_KMV 0.233 0.363"
(0.236) (0.099)
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ik

dig 0.036" 0.003
(0.018) (0.019)
B VR AR 0.573 0.922
(0.836) (0.747)
R 0.561" 0.167
(0.312) (0.118)

Al R A -0.126 -0.169"
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