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Will connecting to modern agriculture help improve smallholders’

formal credit availability?
Evidence from the rural inclusive finance survey in 2019

CHEN Xiaojie, HE Guangwen”
(College of Economics and Management, China Agricultural University, Beijing 100083, China)

Abstract In order to explore whether smallholders’ connection to modern agriculture can alleviate their constraints of
formal credit, based on the data of rural inclusive finance survey in underdeveloped areas in 2019, this study identified
and classified the ways smallholders connect to modern agriculture, analyzed the direct impact of smallholders’
connection to modern agriculture on the availability of formal credit from three dimensions including whether they are
connected, different connection methods, and the breadth of connection. The indirect effects of income-increasing
mechanism and credit-enhancing mechanism and the heterogeneity of smallholders’ resource endowments were
investigated. The results showed that: Firstly, smallholders’ connection to modern agriculture was beneficial to
improve their formal credit availability. Secondly, the impact of different connection methods on formal credit
availability presented different effects. Among them, the promotion effect of cooperation with leading enterprises was
the strongest. Thirdly, the increase in the breadth of connection was conducive to improving the availability of formal

credit for smallholders; Fourthly, the income-increasing mechanism and credit-enhancing mechanism were important
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channels for connecting modern agriculture to ease the constraints of formal credit for smallholders; Lastly, the

smallholders with larger scale of labor force, stronger agricultural management ability and located in the western region

obtained more obvious improvement in the availability of formal credit by connecting to modern agriculture.

Keywords smallholders; connect to modern agriculture; availability of formal credit; income-increasing mechanismj;

credit-enhancing mechanism
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Fig. 1 Influencing mechanism of smallholders” behavior in connecting to

modern agriculture on their formal credit availability
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Table 1 Formal credit behavior of sample smallholders

g N mitk/ %
Item Number of people Proportion
A ERAE SR R 369 46. 47
Have formal credit needs
AT IEHAF B 204 25. 69
Access formal credit
Hrh &R REFER &G/ %
Proportion of various types of credit
v A7 2 E 33.71
Agricultural production and management
TR A28 26.97
Industrial and commercial production and operation
VAR Car loan 2.81
H A HE 5% Other loans 36.51
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Table 2 Different ways for smallholders to connect to modern agriculture

EER N

Ttem

N2 i bt/ %

Number of people Proportion

1 e AL

Connect to modern agriculture

A [7) 26 B 157 42 77 X

Different types of connections

AR+

Cooperatives and smallholders

ek e Sk Al + 4

Leading agricultural enterprises and smallholders

ks HA+R7

66 8.31
54 6. 80
7 0.88
10 1.26

Social service organizations and smallholders
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Table 3 Variable measurement methods and descriptive statistics
AR S 7 i 24 R BE 7k ¥ trifE2
Variable type Variable name Measurement Mean SD
EHLE BE R4S T ARAT BUAR A A AR AR B K 7 0.26 0. 44
B iR B A Formal credit availability E==1,%=0
Explained variable iy e v i e AT A D F R =17 =0 0.46  0.50
Formal credit channel choice
IR Wi EEMAAEM? CEES & IELAE  0.08 0.28
W% U it 7S 1 Connect to modern agriculture MZATE?” B MA T L HILE 27X =4 W]
Core explanatory AT, B 2S5 Hoh— B, 0 /R
variable FAEFERT AR AR ML AT R TR AE Dy 1, 5 )
fEH 0,
T HA R WA AL R AEZEmEM B/ = WeE A A s 50011 9.08
Instrument variable Urbanization rate Hakm A H1 X100%
s T RARAT B U ARAT PR SRR R T g 01 SE N 2,56 1.35
DA A2 B
%E ) Understand banking loans THE 2 NIRART M 3. T s A LT s
Identify variable .
5.9F % TR
FIEMA A =1, R R A A =2, hFRAHA=3, 3.11 1.35
vh ) 75 Household income PRI A =4, FHIAH =5
Mediating variable  £rpipgy Credit rating EREZESHATIE IR R =18=0 045 0.50
AERE Age B R R 2 U I B9 AF i 45. 98 9.53
%P Female E=1,4%=0 0. 47 0.50
ZHEH R Education BB R R TE 2 12 > B AR B 8. 46 2.93
A2 BEA Social capital U e 5 B AL A S 5 R BE T PR S A H 0.08  0.13
HoAth A% 4 AR EMAGF BE K 1S A H A NS T e 2=1,F=0 0. 20 0.40
Other variables Informal credit availability
£33 County A 1~9 X 9 MEAR B #1755 5.19 2.65
57 3 S A KEETT 3 I NEL 2.79 1. 32
Scale of labor force
v 28 G PBE ) REASRLZRET? £=1,/=0 0.47 0.50
Agricultural management ability
PHER M X Western area ERETHEBHBX? E=1,5=0 0.43 0. 50
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© i1 T TV-Probit 55 FREf# pe Py A= A8 Oy i S8 dk (0 5B & 100267 1 BILAR ARl R B AR ik DRT 0P A B A1 6 o S R AR TSR A AR R IR

A% (CMP) N TR AR i fif o 187 42 AR Mk P9 A= )
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TE 2 8 E MUAR OF AT ZRAF PR A oMK N L AR BE 1 BSE . BB A T 4R Tk I LA DY AT AR AT L R A AR R
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Table 4 Estimated results of whether connecting to modern agriculture affects the availability of formal credit

CMP FE 8 Heckman #5581 CMP-Heckman 1% %
IE LA BE . IE LA BF . IE LA BF .
;%‘ﬁ‘%;x ERLAE B %\ﬁ‘%;x ML B %‘ﬁ\%;x EHLA B
. 1 e . 10 e . 1 e .
e i 3w i
. Formal Formal Formal
Variable Formal Formal Formal
credit credit credit
credit credit credit
channel channel channel
availability availability availability
choice choice choice
i AL —0. 36 1.42" —0.32" 1.90™" —0.30 164"
Connect to modern agriculture (1. 46) (0.73) 0.17) (0.37) (1.49) (0.54)
AE Iy WD —0.19 —0.78" —0.07 —0.48 —0.07 —0.31
Age(log) (0.2 (0.21) 0.2 (0. 38) 0.2 (0.37)
o 0.03 —0.02 0.12 —0. 14 0.12 —0.05
Female (0.09) (0.10) (0.10) (0.17) (0.10) (0.16)
ZHE F RGO —0.24" —0.21" —0.27" 0.92"" —0.27" 0.88""
Education(log) 0.11) (0.1 0.11) 0.21) 0.11) 0.21)
e —0. 44 0. 00 —0.47 2,35 —0.47 1.89"
Social capital (0. 36) (0. 36) (0.37) (0.62) (0.37) (0.59)
Ak TE A B 0.70" 0.21" 0.73" —2.80" 0.73" —2.55"
Informal credit availability (0.12) (0.12) (0.12) (0.3D) (0.12) (0. 30)
KA 0. 04 0.15™ 0.01 0.20"" 0.01 0.19"
Household income (0. 04) (0.04) (0. 04) (0. 06) (0. 04) (0. 06)
2 —0.07"™" —0.05"" —0.06"" 0.24™ —0.06™" 0.147
County (0.02) (0.02) (0.02) (0.04) (0.02) (0. 04)
R T RARAT SRR GRA AR i) 0.19" 0.19"
Understand banking loans (0.04) (0.04)
KR B be 3% (IMR) —6.39" —5.57"
Inverse Mills ratio (0. 65) (0.59)
W 1.30 2,427 0. 40 4,01~ 0.41 5,687
Constant (0.87) (0.90) (0.90) (1.57) (0.90) (1.79
BB R (V) 0.02"" 0.02" 0.02"
9—mr B Urbanization rate (0.01) (0.01D) (0.01)
First stage 0.05 —0.81 —0.01
atanhrho_12
0.74) (0.56) 0.74)
WM {E Observations 794 794 794 369 794 369

T O SN TF AR, © woxex | xx fl x 3R FRTE 1% 5% A 10% 0B EKFE LRE. TH.
Note: @O The numbers in parentheses are standard errors. @ #%%, xx and #* indicate significant at the 1%, 5%, and 10%

significant levels, respectively. The same below.
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3.2 AEBEARAMEGE EMNRAEREH
AT 3R 15 B &2 0
R M) i R 45 5 AR B9 AN [R] R /A 7 78 4 BRAR
M1 75 R 53 S G AEAL A B AL e Sk Al A 3 7Y
A At 2 iz 55 L 21 s 8L 3 R T #7750, X ke
I T AN ) At 4 5 300k TE ML BF AT R AP 1) 52 )k B
(R 5) A fEabali sh B e Sk Ak Al s B DL R 4 2 4k

x5
Table 5

i 55 20 2 sl LA 4 7 X3 A Bl T4 s /AT 3Rk A
TEAUE SEAREARR . b e Sk Al s R 4 0 5
7 A Al R AR P B o, T 1 A Bl B4 4 073U Y
fe BEAE IR 55 . Al B8 B9 B N AE T, JE Sk A ol 2
e 77 sURA R AL 5 HAR ST 50 55 T2 SRR
AR T A2 AN AE 7l 5% b B 58 5 % R FIA
U I I 5 B3 SRR

AREEAXMEGEEZMNRPERERATRGENHITER

Estimated results of different connection methods and connection breadth

affecting smallholders’ availability of formal credit

Heckman & 7#Y

CMP-Heckman %% 5 Heckman 45 %Y

ERAE B . E LA B . TE A B .
—— ERAR B —— IERAFE B —— IERAF B
<1 + <1 + <1
it 1 1 B
. Formal Formal Formal
Variable Formal Formal Formal
credit credit credit
credit credit credit
channel channel channel
) availability ) availability ] availability
choice choice choice
B A Al 3h —0.09 0.13"
Cooperatives driven (0.07) (0.05)
Je Sk Al 4l Bl 2 —0.35 0.39"
Leading enterprises driven (0.23) (0.18)
w2 A Mk 55 20 40 Bl R —0.04 0.31"™
Social service organizations driven (0. 16) (0.1
HrHe) —0.50 0.47"" —0.11* 0.46"
Breadth of connection (0.54) (0. 14) (0. 06) (0.08)
#4172 & Control variables 4 2 11 41 5 1 2 41 44
ST T REERAT SRR GRUN AR B 0.07 " 0.19" 0.07""
Understand banking loans (0.01) (0. 04) (0.01)
WK R R (IMR) —1.03"™ —1.17" —1.56""
Inverse Mills ratio (0.10) (0.09)
B AR (V) 0.02"
5 — B B Urbanization rate (0.01)
First stage
0.11
atanhrho 12
(0. 30)
MM AE Observations 794 369 794 369 794 369

TE 8 T PR [R5 4 T XA 2 R T 28 55 3R rP 3l 5 S A 1 22 800 7 35 30 R AN

Note: In order to compare the facilitation effects of different connection methods, the estimated coefficients outside the parentheses in

table are the average marginal effects.
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e B R/ P # 07 sUR Zon A, TR B TR T A B T R R IR R D AT AR AR

e MBI L HEER R, fHETT 3.3 BEERE

HAS B Heckman 5800 57 45 7 8 5 1E MLAS 5% 7] A S 2o B /N A 7 R A T T A A B
ARAFIE B OC R PEAT SR AT A B AR S — B Be TR AR BUARR M ) JBE i A R 1] DR 2R G AR A 6
Aptg [ H D FE R, T RS R WAL R B R R0 ATRMEVERR I . AR HEME DR 2 R AR A
T4 )77 B 78 T AR &AM & F, W 3.3.1 BN RPVHSRARE LB AR TR

atanhrho_12 S8R W&, A 704 B b U6 IH “ e #8) 2 hm® VA F #4047 AR o
FEPARAEAE N AE PR IR R, 745 RO R rp L K R 3 5 P AR AT B /INAR R o X AR AR R AT EE R

RAMRAE 120 H9 EKF B8 E o —1. 17, B i e, S B A iy TET R OK T 2 hm® (AR AS J5 99 Ak 1
AR BE AR 8 $5 i 1% 5 28 15 R F Heckman #5784 73 #r [0 )5 43 B7 (9 B A R 790, 325 SRk 6 TR,
e R B X IE ML % AT ARG PR B 2 e A5 5RRT T AR M (2 25 1F 18] 52 i /N A P Y DE A BF 3R
XA ERGE SEHR R BN 0 RIARL R 1%, SRTREE— 8, e R A S5 R AR

F6 “UNRPATHRRITIENEEDEFMHITER

Table 6 Benchmark regression estimates using World Bank standards for smallholders

CMP # 5l Heckman 1% %l CMP-Heckman 1% %
IE LA Y . IE LA B . TE LA B .
mpes R ERESE L EAES
SIERyited TE e i e
e - o W B
. Formal Formal Formal
Variable Formal Formal Formal
credit credit credit
credit credit credit
channel channel channel
availability availability availability
choice choice choice
i AL, —0.37 1.40° —0.32" 1.90"" —0.29 1.55™"
Connect to modern agriculture (1.47) (0.75) 0.17) (0.38) (1.52) (0.55)
#2128 #& Control variables | 2 1l il 1 2 41 4
ST T REERAT SRR GRUNAZ B 0.19" 0.19"
Understand banking loans (0. 04) (0. 04)
WK IR T A (IMR) —6.45" —5.65"
Inverse Mills ratio (0. 65) (0.60)
R 1.22 2.31" 0. 32 4,04 0.32 5.59°
Constant (0.87) (0.90) (0.91D) (1.60) (0.9D) (1.83)
H B R TV 0.02" 0. 02" 0.02""
o Urbanization rate (0.01) (0.01) (0.01)
First stage 0.05 —0.79 —0.01
atanhrho_12
0.74) (0.57) (0.76)
WL {E Observations 790 790 790 367 790 367
3.3.2 B HR“HAEIRCRALT Y E Z AR ZH5YUNRP B AEH B N R P A e Sk Ak

S A B WIS, ABIENR P S5aE  BERXECNR P S AEE e Sk Al R S A
A ek o AT B ARSI RN P R EBURL B R AR A 2S5 H o — R R
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Table 7 Benchmark regression estimation results for replacing the measurement of the core explanatory variable
CMP #& #l Heckman 15 %I CMP-Heckman #& %l
IE LA BF . IE LA F e TE A bR .
mﬁ%% ERLA A %ﬁ%% R B mﬁﬁ; TR £ B
. 1 e 4% ) PIER7 2 . 1 e .
Lt - wim o] ~ i
. Formal Formal Formal
Variable Formal Formal Formal
credit credit credit
credit credit credit
channel o channel o channel o
availability availability availability
choice choice choice
i3 AR G —0.25 1.70™ —0.30 1.58* —0.08 1,46
Connect to modern agriculture (new) (1.77) (0.58) (0.18) (0. 38) (2.02) (0.52)
#2412 &t Control variables 2 1l E2 il il i 1 il
TARERAT ST GRBI AR 1) 0.197 0.19"
Understand banking loans (0.04) (0. 04)
WK R 3 R (IMR) —6.39" —6.52""
Inverse Mills ratio (0. 65) (0. 66)
" H it 1.36 2.39" 0. 46 3.60" 0.45 5.99"
Constant (0.87) (0. 88) (0.90) (1.56) (0.90) (1.83)
B AL & (IV) 0.02" 0.03" 0. 02
B Urbanization rate (0.01) (0.0 (0.01)
First stage 0.01 —1.06" —0.11
atanhrho 12
(0.87) (0.59) (0.99)
LML Observations 794 369 794 369 794 369
3.3.3 RHARXZ&HE P B A A R AT SR G WAL . B S E W AAE R

Sy ahE A A 2 BAR AR L 5 1E A DY RS 2 [al A7 AR
FARSE S YN € AN S AT N L SN
UK IE LG SRR ASAE N e R AR K g Bk
bR R 1 e B AR &Ll Probit 455 81 3E 47 A1 5 43
M. G5REWICGR &) IEHUE BEFRAT RTINS P (0 157 422
AR AT A W R LA FT 5 B A A 1 i
oA 5 1EHUE GE3RAS Z RIS AR B ] PR AR DG &R L /D
A P 42 AR AR ML A 1 B B 24 oR 2% M AR A k.
4 H—FILINKR P EEIRA LR F 0 E

MEFAREEMNERNE S RRESH
4.1 1EANFREMNERSH
41,1 DR P B IR R B AR 3 MR R

A R SRR 24 R B BN A RTAR AR H
B o ANAR PR FE 2 20 38 A A 2 BRAR AR, Bl AR A

Pl RS 5, SRS A /N AR A B AR ML B AT
X SR M T 52 M 5 DL 5 E 34 050380 0 ) A AE M
T E A B UM AR A L IR A S5 i
A Em il AF S A X 5 AN, &AM
Oprobit BRI AT AT, B3R 9 B Oprobit #5224 7]
A28 S mT i 15 B2 AR AL AT R AE 1060 1 B 2K
b R ) 5 K BE SO T BTN A P A 45 AR
A A7 AE W I B3 ORON; . P TR B R AR
P BEAEAE P AEPE R 8, 3 — 0 (f 2% T T B AR G i
Oprobit BRI FE 17 IE 53 1. 45 R EK W, w R 8 4=
P[] AR A8 B0 T /N AR P 78 e AR Al i) 385 050380
SR BT . AR UESE T R EEWA IS A B T
SR i IE AT BRI TR L BT LA /N A P 78 3 BRAR AR M A
A7 Ay A 3 o 4G OHL T R e TE B Y AT R4S L R
Wi 3 AT
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#8 KA Probit BHBHTEMNEARXRRBMNER

Table 8 Test results of reverse causality using Probit model

gz AR Connect to modern agriculture

A
Variable AR 5 A 175
Control variables not added Control variables added

IE R PR R4 —0.04 —0.02

Formal credit availability (0.15) (0.16)

% #48 f& Control variables PRt 52 81

R —1.37" —7.07"
Constant (0.07) (1.5

M Observations 794 794

®9 NRPERIAR N E RS 57 IRE GBS R 5

Table 9 Test of income-increasing mechanism of smallholders’ connection to

modern agriculture affecting availability of formal credit

AR FEEW A Household income
Variable Oprobit f& &I HF T HAE 1 Oprobit f5 7
AR AR 0.50" 178"
Connect to modern agriculture (0.14) (0. 24)
A RO —0.70"" —0.66""
Age (log) (0.17) (0.16)
E/gis —0.15" —0.13"
Female (0.08) (0.07)
ZHH AR CIHO 0.28" 0.27""
Education (log) (0.09) (0.08)
Mo RA —0.08 —0.04
Social capital (0.29) 0.27)
FEIE AL B —0.24" —0.21"
Informal credit availability (0.09) (0.09)
IR 0. 04" 0.02"
County (0.02) (0.01)
—3.07"" —2.83"
/cutl
0.71) (0.67)
—2.31™ —2.13™
/cut2
0.71) (0.66)
—1.73" —1.59™
/cut3
0.71) (0. 66)
Jeutd —1.11 —1.00
C” 0.71) (0. 66)
S EIREAA R TV 0.03"
05— B Urbanization rate (0.0D)
First stage
—0.
atanhrho_12 85
(0. 25)
WL {E Observations 794 794
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Table 10  Test of credit-enhancing mechanism of smallholders’ connection to

modern agriculture affecting availability of formal credit

AR EL

{5 T4 Credit rating

AL
Variable Probit % 3T T AR Probit B
AR AR 0.30" 1.53
Connect to modern agriculture (0.17) (0.55)
AE i G ED —1.06"" —1.00"
Age(log) (0.21) (0.21)
EgE —0.44™ —0.42"
Female (0.09) (0.09)
ZHUEFERGTEO 0.03 0.02
Education(log) (0.11) 0.11D)
A 0.86" 0.82"
Social capital (0. 36) (0.34)
JETE A BE —0.05 —0.04
Informal credit availability (0.12) 0.11)
B35 —0.09"" —0.09"
County (0.02) (0.02)
gl 4,457 4,157
Constant (0. 87) (0.87)
BB R (V) 0.02""
o — W B Urbanization rate (0.01)
First stage
g —0.76
atanhrho_12
(0.49)
WM {E Observations 794 794




B5 W BREBENEAE . NR BRI A B TR TR IE AL GE AT AR AR R

T 2019 FER K iE--- 283

4.2 FSEHAME R EZEGE S FA IR X LR 5
SRS

T 42 AR MY T TE FRAF OF AT AR A5 1 1 52 o 28 2
AL BESZ/INAR P Y 2 2R T U B B 4R E D BN
M B0 22 S ARE ] . it — 2D IRHZ R e ROR 1Y
T A 2 S R X 22 S5, LA 97 3l ) RUBE A 225 g
IR A AT VU FBH X X 3 A8 £ 43 1] AR 22 28 9 R
BN 11 98 8 U BT, OF i S0 5 19 O k0 e A
#E 9 A9 Heckman 25 5 5 82 B Al 1, 75 i ax 26 745
Y — Y H g e AR 9 22 LA T S
BrE b (R 11, Horp, 55 8 Jp UL ] 5K B2 55 5
JINBGHEAT B & R & B R T R A A R
ARG BEAT R R A RO A2 B4 T U B AN 22

BRE B, e Z UM 2255 e i . TR B
FRAMY X 55 Bl 3 AL 4 101 090 28 A =5 O IE, “ M 4%
BUARAMY X Al 2838 52 587 1 1l 19 2 4tk 2 O 1
e BUARAR MY X< PG A8 3tb X7 A 1] I 2R KR I 3 O OE
Ya W] 55 8l 1 UL R Al 2275 R ) B i AL T 7
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Table 11 Estimated results of heterogeneity analysis on the impact of smallholders’

connection to modern agriculture on formal credit availability

AR i Heckman 5 %1 45 5Ly 72
Variable TFH{E B3R5 Formal credit availability

e He AR 190" 3.31° 1,317

Connect to modern agriculture (0.37) (0.68) (0.41)

55 8l J AL 0,45

Scale of labor force (0.09)

i e ARAR ML X 55 3l J B AR 0.70"

Connect to modern agriculture X (0.40)

Scale of labor force

Al 2878 32 4 —0.43"

Agricultural operation damage 0. 17)

T AR A X Al 2878 32 4 —2.02"

Connect to modern agriculture X (0.78)

Agricultural operation damage

U b X —2.33"

Western area (0.39)

B LA A M X P 3 X .

Connect to modern agriculture X ’
(0.92)

Western area

A G0 —0.86" —0.42 —2.03""

Age (log) (0. 39) (0.39) (0. 44)

1 —0.14 —0.16 —0.41%

Female 0.17) 0.17) (0.17)
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AR i Heckman 5 %1 45 5Ly 72
Variable TFHE 523845 Formal credit availability

ZHEF RGO 1.04™ 0.92"" 0.91"
Education (log) (0.22) (0.22) (0.22)
AR 2,12 2,35 3,447
Social capital (0.64) (0.63) (0.71)
4k IE AL B —2.98" —2.84™ —3.10™"
Informal credit availability (0.32) (0.3D (0. 35)
FEEWA 0.08 0.19™" 0.16"
Household income (0.07) (0. 06) (0.06)
B3 0.26" 0.24" 0.16"
County (0.04) (0.04) (0.04)
WK IR R (IMR) —6.87"" —6.46" —7.99
Inverse Mills ratio (0.69) (0. 65) (0.87)
B H 6.04" 4,247 13.04 7
Constant (1.65) (1.62) (2.22)
WL {E Observations 369 369 369
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