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How does digital rural development affect the formal credit
constraints and credit scale of farmers?

YU Zeliang'?, GUO Pei'"", HE Lin?
(1. School of Economics and Management, China Agricultural University, Beijing 100083, China;
2. School of Management, Zhongkai University of Agricultural and Engineering College, Guangzhou 510550, China)

Abstract To clarify the effects and mechanisms of digital rural development on formal credit for farmers.
This study empirically examines the impact of digital rural development on farmers” formal credit constraints
and credit scales based on the county-level digital rural index and Chinese household tracking survey data.
The results indicate that: 1) Digital rural development can effectively alleviate the constraints of formal credit
for farmers, but it has suppressed the growth of formal credit scale for farmers, which reflects that the role
of rural credit tools has not been effectively played to some extent. 2) Heterogeneity analysis found that the
development of digital rural areas has a “long tail” effect on the formal credit of farmers. 3) Mechanism
discussions have found that information utilization and risk perception are the mechanisms of digital rural
development affecting farmers” formal credit constraints and credit scale, respectively. Based on this, itis
recommended to deepen the development of digital rural areas and accelerate the development of rural
credit systems. Meanwhile, focus on making the achievements of digital rural development and rural
financial development benefit more farmers.

Keywords digital rural development; formal credit constraints; formal credit scale; “long tail” ; information

utilization; risk perception
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Fig. 1 Changes in average total credit of rural and urban households from 2010 to 2020
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Table 1 Variable descriptive statistics

EURT N A 5 AR ¥IME o o 22
Variable Variable definition Mean SD
E A E 23 Formal credit constraints JT=1;=0 0.695 0. 460
IEBLAE BE LA Formal credit scale AR AR AT I TE B R AL, BN 4L 2.139 4.453
BUF & Wk K . ,
HCF S R REE . SN D 55.08 8.908
Development level of digital rural areas
P AR Age of the householder® % 51.175 14.052
F E1ES Gender of the householder H=1;%&=0 0. 606 0.489
PER AT " "
= Ll E=1;m"P L F=0 0.156 0.363
Education level of the householder R AR 7
* AR \ .
PR IR O CUEIF SR —E=1; Hflh=0 0.830 0.376

Marital status of the householder

DOCFPS2020 K F 2 Aii i e B BOR 48, B4R R BE B T I R R R A NER D LR KAV
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Variable Variable definition Mean SD
F 3 R L e =1 R =2, LI =3 3 073 1273
Health status of the householder — =4 A HE=5
FE B N E0 Family size A 3. 940 2. 047
KA Lo 3L Number of minor children 4 =1;J6=0 0.062 0. 242
#4E A5 3L Number of elderly people H=1; =0 0.418 0.493
T M A Salary income e ;b — AR R TR PR BN B 7.763 4.703
2 A Operating income A b — AR R 2 E RN U B 3.912 4.459
4 7= PE A Property income A& P — AR B W M A, BN B 1.137 2.729
BB A Transfer income PP b — AR RS RO IO 4 5.168 3.846
HAb g A Other income A ;A BE Y A A, B % 2.066 3. 539
i Pt S H Consumer expenditure AP b —AF BEAY I 2 M S, BORE 4 9.227 3.452
AP L Transler expenses A J b —AF R B S OR B 6.973 2.963
Ha A P X Welfare expenses R b — AR JE A R S RO B 2.117 3.566
B 4% %t Housing loan expenses b —4E FE R B BY S UK A 0.941 2. 898
44 % 5 Land assets R AR RO H 6.746 4.751

BB PE Housing assets
4 flL%E 7" Financial assets

A T E B

Productive fixed assets
540 5 B Distance from Hangzhou®
I 48 4k 7K 7 Urbanization level®

R b — AR B B B

10. 390 3.914

A b —AF BE Y 4 g e BUOW AL 6.989 4.716
A P b —4F G AR 7 T T E R ;

W 8 3. 507 4.382
A R AR A S 3T S BTN BE S km 1371.025 642.864
WA 0.603 0.075

T D ABF I B8 CFPS [0 35 P 5 B2 W 45 10125 AR SN 165 79 32 0 Q) AP JE A M8 23 3T 560 M 80 Ol i 2 0 s 5 o o 8 00 [ 4 3%

A . QBB AKCOP B R BT b e R %) 0

Note: (D This study used the household financial respondents in the CFPS questionnaire to determine whether they were the head of household.

@ The distance is a straight line, which can be obtained through searching on the Amap. 3 The data on urbanization level is sourced

from the China Statistical Yearbook.
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IV-Tobit A=
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Table 2 Benchmark regression results of the impact of digital rural development on formal credit for farmers

IERLE LR R TEHLAE PR RS
A Formal credit constraints Formal credit scale
Variable 1 i 2 i3 A4
Model 1 Model 2 Model 3 Model 4

BE S R % KT 0.059* 0.065% —0. 200%** —0. 086%*
Development level of digital rural areas (0.029) (0.031) 0. 040) (0.029)
il 287 Controls 4 = 1 =
AUy [ E RN Provincial fixed effects = = = =
N 4516 4516 4517 4517
R’ 0.057 2 0.1417 0.002 6 0.1620
Prob>F 0.000 0 0.000 0 0.000 0 0.000 0

AR 1 2 5 Probit A8 45570 3 11 4 54 Tobit BERY el /3 51 7R A8 d A8 10%0 5% I 1% YK b 3, RECF )7 4

SNEE AR ER . T,

Note: Models 1 and 2 are Probit models, while Models 3 and 4 are Tobit models. *, ** and *** respectively represent significant

atthe 10%, 5%, and 1% levels. The values in parentheses below the coefficient are standard errors. The same below.
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Table 3 Regression results with distance from Hangzhou as instrumental variable

s L

%5 B Bt Phase 2

Lt EmL e TE AL DY 25 IE AL PR
Variable Phase 1 Formal credit constraints Formal credit scale
(TV Probit) (IV Tobiv)

BT 9 R KR 0. 025%* —0. 123%*x*
Development level of digital rural areas (0.003) (0.031D)
S B B — 0. 0lzm
Distance from Hangzhou (0. 000)
il 22 & Controls &4l il 4l
AUy [ E RN Provincial fixed effects P Sk P
N 4517 4517 4517
Ay L Fé S =N
B E AT 777.50
First stage F-statistic
Wald &M K 50 (1) =49.47 (1) =8.15
Wald exogeneity test P=0.0041 P=0.026 0

3.2.2 KBCHBELEZHNLAARLEE

R4 DU 23 057 B0H B0 £ R K OF B A28 Sy 0 3 Ar
B, BT SR B R KT AR P B T R AT A
B G5 RNE S, BF SRR IRA R T S AR P E
FRAR B2 2 0, [ B4 i) 1 R P I R B AR, 5 3
YA T U 235 SR — 30, U0 T 5 o [T 09 8 SR A fe T 5
3.2.3 BBBTESHELT

Pl DA E G S Y IR TR (=GN N R & S A o
.S AR PR A RO SR A T BT 1R 48 AR
BET 2 B SHR B AR AR B 0 5 e AT A 4

=6, 10 25 5 5 FE o ] 9 25 L R e — 3k, F—
A U5 B L E] A 25 SRR A T 5
3.2.4 BHBHEE

2 PR B8 v A5 M, AR WF 5 SR R 2 AT 2
Pt o R 58 S UE 45 A AT S AR BF 5 00 Ak B Al
SR AR B AT I UE . LT 8T 2 R e RO
o Sy 2 UL 5 g T 4 R 4 T B e
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Table 4 Regression results of urbanization level as instrumental variable

2 BBt Phase 2

A2 it BB IERLAE B2k IEHLAE BERLAE
Variable Phase 1 Formal credit constraints Formal credit scale
(IV Probit) (IV Tobit)

BT R 0. 053 — 0. 4465
Development level of digital rural areas (0.003) 0.107)
WK 33. 7767
Urbanization level (0. 000)
Fetil s it Controls s il Fe i
B ERUN Provincial fixed effects = s Ji
N 4517 4517 4517
KN EY T 42k o) B
51%. M Bt F ?ﬁﬁ';. 37,85
First stage F-statistic
Wald &0 A= M K 50 ¥ (1) =19.50 Y (1) =12.85
Wald exogeneity test P=0.0000 P=0.000 3

RS HFINERESMAKEXNRAGEEZMAEELER

Table 5 Regression results of the impact of quartile level of digital rural development on household credit

AR BB 52 0E MUAE BF 29 3R B 6 - IE BLAE B ML A

Variable Model 5: Formal credit constraints  Model 6 Formal credit scale
BT SRR IRK T 0. 643w oL 126
Development level of digital rural areas (0.035) (0.223)
i 1l 22 1 Controls 5 1 i 1
5y [ %€ %W Provincial fixed effects = oA
N 4 517 4 517
R’ 0.1417 0.163 6
Prob>F 0.000 0 0.000 0

2 B85 JE 2R 47 DL E A4 4 2016, 2018 A1 2020 4F 3 1
T AR B, mE g5 e 7,807 £ RHR BT A T IE
FUAE B2 29 S R{5 B8 RS 1 52 ) 7 1) 5 B il [l 0 28
B0, FER BT B AE [ )3 25 R R fd v] 5
3.3 RERMESW

BT S B R XEA FIE B AE B 5 2 A A
ECRK RN WE? AR FEW T EZHH
S APVYNE -3 G NS  11 Bii o s = 2 N TS S
50, Adi 1T 45 R an 2 8.

A B AE BT A, P A R, AR P i E
ORI AT RE MR (LB AR . LL60 % R

FLRR B 5 B AR BAEFBAERE R . o P 4R
S IENEE S F s e AN NS EE Sy I B GO
FE PRI FE A 1Y 101 09 R B /N TN TE B 2 R X R
FIE R B 249 B0 22 it 500 v, 2 A R AR 1 08 R
FHEZAEREK (0. 026>0. 013) ; 7ERUF £ b X 4 p
TEHAT G B ASE () 0 ) 28007, 2 A AR AR ) 2500 A
KFAEBAEREM(—0.472<<—0. 12D,

FEFEAE T, P R 2 5F K 5K P OE RS
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Table 6 Regression results of the impact of digital rural development on formal credit for farmers
A FEHAL 7 1 AT BE 2 R BEARL 8 : IEMLAR BF LA
Variable Model 7 : Formal credit constraints Model 8: Formal credit scale
H B I 7 4 0. 059+ —0. 044+
Digital infrastructure index (. 028 0.023
ER LR S A= 0. 057 %% — 0. 109%*x*
Digital index of rural
economy 0.027 0.028
ERRRELE o IR 0. 061 —0. 114w+
Digital index of rural
governance 0.029 0.029
ERTERCE & i 0. 125%* —0.027
Digital index of rural life 0.059 0.027
il 48 5 Controls 1 1l 5 1 et 5 1 12 1l £ 1] 2 1l 5 1
A 1 552 24 7 £ B 2 2 i = =
Provincial fixed effects
N 4 517 4 517 4 517 4 517 4 517 4 517 4 517 4 517
R? 0.1417 0.1417 0.1417 0.1417 0.161 4 0.162 6 0.162 6 0.161 2
Prob>F 0.0000 0.0000 0.0000 0.000 0 0.0000  0.000 0 0.000 O 0.000 O
7T SHPEFALERBEHMRPEAEEZMAYEIIEER
Table 7 Regression results of the impact of rural digital transformation index on formal credit of farmers
IERAR PR 2 3 TEFRA DR A4S
I, Formal credit constraints Formal credit scale
Variable (Panel Logit) (Panel Tobit)
B9 Model 9 #8110 Model 10 #i%111 Model 11 %112 Model 12
2 WAL I B B 4. 888** 4. 371** —19. 4475 —19. 529
Rural digital transformation index (1.791D) (1.369) (2.138) (2.069)
#4722 it Controls 1 = ) P
BB RN Provincial fixed effects B 2 B P
N 16 685 16 673 16 685 16 673
R’ 0.0180 0.0619 0.002 7 0.0511
Prob>F 0.006 3 0.000 0 0.000 0 0.000 0

ISR N R b S AT ECE 5 e
AT PR 2y v, 5 5 o [l U9 45 2R A [R) 5 76 OE BLA Y
PO, P 3 SRy SO A A v, 5 o T ) 5 R A
ESS A N UIEEES G NANCI:I I  E )
T AR P IE A Y 24 BRI 5 0 AN 7E P A2 3C
HORER P B R (0.021>>0.014) ; 76 1F FAS 0% BB
T BT SR R R R A AR DR R 14 971 1) 5 0 A AE

SCH B I T AR

FE S [0 T, 25 AR P A 5 A 7 IE LS A
L) P R R A 3 5 TR W7 P A FI
e A 5 P e LA SRR B A OG . A
WF0R ZE BB AE Sy — oy 2 B I A K
JE MR A ZEBE o Ao RBE WA [BUA 25 2R (ol
U 2 B IE 25 SR B v [T 9 A5 0R — 2. X I
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Table 8 Heterogeneity regression results of the impact of digital rural development on formal credit of farmers
e EEHAKT e
PR AR I el RIEWA
’ AR B Age of the household Education level of the Household income
B2 b & ) householder ’
Dependent variable — — —
kB4 B EXH XH i A e A
Non-aged Aged Literate Iliterate High-income Low-income
st ATIMERRFE 0 01300 0,026 0.014%x  0.021%x  0.014%%F 0.020%
Yok b Development level
= of digital rural areas (0. 003) (0.006) (0.003) (0.006) (0.003) (0. 004>
Formal
credit R’ 0.0610 0.146 9 0.084 3 0.167 1 0.0712 0.1239
constraints — pop 0.000 0 0.000 0 0.000 0 0.000 0 0.000 0 0.000 0
‘ BT SRR —o. 1210 —0.4720%  —0.026 —0.328%%%  —0.089%  —0,308%kx
IERLE BF Development level
H A of digital rural areas (0. 039) (0.155) (0.032> (0.075 (0.045) (0.069)
Formal 0.014 9 0.040 5 0.157 4 0.1933 0.018 4 0.050 7
credit scale
Prob>F 0.000 0 0.000 0 0.000 0 0.000 0 0.000 0 0.000 0
Pl 22kt Controls il £t il il £t 1l
A 3 18] 7E RO B B B 5 5 B
Provincial fixed effects
N 3246 1271 3364 1153 2002 2 498

P TEAAC1Y [] 05 R BRI AT L, TR & R R AR
TE B OF 20 o 1 2 ik 00 v AR A R B2 1Y 38007 K
Tl A FKEE (0. 020=>0. 014) ; TEEUF £ A% 4 F
TEHUAE O FASE 0 400 1 28007 v, AW A 2 1 8007 K
TR A ZEE(—0. 398<<—0.089),

gi bR 2 R R AR IR RLAF B s e AR
BERARBE T K& "0 1 R 1E , BB 28K B "R AE
M N BAEN P EZHE KY R SCE AR
A FRE AT BF 29 o 52 i Je K, E AT BE HLAS 4 3l
TR B K, SRR B 3 AH AT -
3.4 LR

M BRI RO S MR R R T AR P OE RS
YL o, [) B T A 7 IE A PR L TR A S
ik, 2 B0 g NEE BRI T RO SR R
A P IE R B WA 1) 22 45 AR (HL TR 4% B B AR AT A
S AH B2 il L [ AR R A 3 {4 ML A 6 AR AR
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R A P AF BE R ) (g B b i A B R
JH R IR S R 1 e AL i R R Al B 2 R R e 2%
fife 17 AR POE AR SR (H A T A P OE AT SR AL
B, BAKM S BCF 2 MR RIE T T M5 BRI H
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M, I 2 BT HR IRBUE 1B, 81 1E RIS 15 T 3
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DS G D R NG 0 7 N 5 g N o
it JBCRF RN AL 23 A A5 AT B v, XU JB T K S 42
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F R RN AL A 50 45 2R L AR 9 FN 10,

BT & R R RS AR P IE RS BE 20 B A
S AL S AL A 56 v, AIE 5 43 501 326 BB R E B
PE AT F R AR A B A R A .
P, A HFE S AR BORHE BRI s, 2 9 B
RCOFMCOANHL, BT £ 0 & JBA R 42 5 B
F o HIR 25 B2 A ORI X A P IE BILAE 0% 24 R 1)
W), Fh % O A5 AR (2) AT (4 ] T 2 £ BRI A R T
G AT IE A PR

TERF & R R WA 7 IE FLA DR RLASE G XU
JEHIHIL T A6 560 v, AR B 7 43 1) o BSOS B4 AL 25 0
WA R IR BN AR AR o . B BB SRR
B0 AU BN A 5 pR 2R 10 BEAR (1D A () AT T, 4L
T bR EANG T AR P BURF AR 23 0 15 1 PEA , RP
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Table 9 Information utilization mechanism testing of the impact of digital rural development

on formal credit constraints of farmers

BT AR b T N
Application of digital technology Importance of digital technology
R i BOACD AFRAN BRI EMERAR  BRG. EERA B . E A RR
Dependent variable Model(1) : Information Model(2) :Formal credit Model(3) :Information Model(4):Formal credit
utilization constraints utilization constraints
(OLS) (Probit) (OLS) (Probit)
BT SRR K 0. 028+ 0. 001 %*x
Development level of
digital rural areas (0.012) (0.000)
= 11 i 0. 015%*x* 1. 318*%x*
Information utilization (0.003) 0. 250)
R? 0.384 5 0.106 0 0.2925 0.1050
Prob>F 0.000 0 0.000 0 0.000 0 0.000 0
78 7 Controls 11 i i 1l i
A [ 5 8500 o - o =
Provincial fixed effects = = = =
N 4517 4517 4 380 4 380

F10 BFIHERZMR P IENE SRR REE B H 618
Table 10 Risk perception mechanism testing of the impact of digital rural development

on formal credit scale of farmers

N5 @/SRARiY SN
Evaluation of the government Evaluation of society
LRSS BORCD RBERA VB2 ERGE A BN RRRA B T AL SR
Dependent variable Model(1): Risk Model(2): Formal Model(3): Risk Model(4) : Formal
perception credit scale perception credit scale
(OLS) (OLS) (OLS) (OLS)
BT 2 1R R —0.004% 0. 054
Development level of
digital rural areas (0.002> (0.028)
XL o R 1 —0. 104* 0. 0127
Risk perception (0.062) (0.004)
R’ 0.0320 0.0704 0.029 6 0.002 1
Prob>F 0.000 0 0.000 0 0.000 0 0.000 0
i1 A2 it Controls P 1l il il 1)
453 R
’ ‘ 2 2 2 2

Provincial fixed effects

N 4517 4517 4517 4517
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