FE TR E
R FEHREVHARFRRAS

ReEFgZk [2022] £35S FR: BB

KT 2022 FRAR B AR B S HESETRE

T PP LSS SR I8 A0

EMER. BHKEM:
AEHHEERFTHRTMBHAETE R REERER, REKIE ZAEEH
BRRBEREERFREIRTH, »— RAEAERTERE. BRREH
EEREWHAR, HE202 458 A, AEEREHKZANKFRESHF
RETIEIE LT HER—HTE 54 Fof BEHIAE 49 . ARIE F 210 B8 FE N,
ABELZ2RERS A HEETRERE LN I F T ACTHFE R &
WAL AT TN F LXK, LB EE BT 2/3 RN AT E #4713,
WHFERG W T: HrH 85 J, HF—RHAH 46 T, BHTE 39 W, ALK
RBRPFERZ G L ER KA KRR

(T SRy
WL K2 %45 20214 A R 2 Pesbzin g s

B D

W2 K2 #K3552021 % AR 3 Mo Be
HRE)

BEHLEEEFRRVEFECEHLEBYEEZRA
2022 -8 F 10 H

ERIE: BFUETE S TUEH

e HE
K FAETRR., BIFAZR, *JH:'EJ&\ RN

RN AFEHRLFIR GRS 2022 468 [ 10 HEPK

1

1



M 1
REHIKZ 2021 FARBF¥RESRERRARTE LFTOFFLER
(—&5E)D

BT B ARG RAKEF
b & X MK ¥ vl EELVAHELRER | NIX22101
FEERR
\ \ AT E b 7 R 52 Bk 4k %
ppx | TEMERER D wm | smmssn—— ChF | NX22102
v RMFE) A
FHERNLERBFW
L & AR A F B # % “HAAFR. ML—4&” B | NIX22103
TR
BFEHERTETER
HEAATBRKHREXRK
F 4 EGRES B EREH
F AR E L LK
REBEMATEERL
BAIT | EHRKLAF % ERRLZFFREHF | NIX22105
REHRE S LK
ETRENEREFEHE
K F Bl # % ARBIAAERESRAE | NIX22106
# 37 [5] R 5T
A BETEN (RLBUR
F) RE ‘@R, BHEK
BERT AR FEE
RESABEETH] 7. 55k \\
; JF I e

L ALkl A il NJX22104

‘uﬁm
Rudt
NI

Gk LY R K% WU

ey 2P AR LR ) R
o BRI i B 5
TR AERT “HA %ﬁ
EXE | #ERLAF Bl#®E | K7W (R eRF) R
A R
ETUB-AREAML
HRIE | FERLAF ikl g (HEZFF) REH | NIX22110
FRERE
ETEEZFIERMAL
, s o 43 A TREKZFRAFA—
FRW | RAARLKREF Bl # % o (k) may | W
¥ AP




FRAE

LR A

Uil

2 RIRAFE R TRREH
ERL T HEZERMEA A
R

NJX22112

FET

PR R R F

VU

ETH4& “RE” ok

B (RN R EBR) REHK

FREHZBE—UAEK
A A% A 1

NJX22113

L7

AR A

VU

MRBEBRPRBLEATE
BORBELHFERM

77,?:

NJX22114

FHREAF

VU

FHREANAT (R
¥F) —RREERHR

NJX22115

Fi+x

WL R A

BB AR

n

“HER RAREEEREL
AR F SR EE R

%"t

NJX22116

PR R A

VU

AREEEAXETES

BHRFLNEANKERE

SEE-PL (K TE )
A 1l

NJX22117

=k

1 A ¢

Hul
s
S

BRRREFEELIHK
i fe B F A RA K
HE Bt %

NJX22118

&2

E R KF

Hal
¥
&

7 -t -6 “ddt K K
YWREZ & ErEA R

NJX22119

{58 7k F

PR R A F

Hal
S
&

Re€d (GHELFF) R
BHRFRERE

NJX22120

=H R AF

vk

RMREFEREY (BR®R
EHBHI) HRFEAAFR
g

BEARKHF

R K #

Bk XK L% 7 & GO R

LV R A%

L R IR AL T AL DN

AT BERNBELEEGN
HR IR

NJX22121

NJX22124

R R A

£ T BEEANRKREHE

BEW AL “HERAER”

EEANENERERK
® 5k

NJX22125

=H R KF

REHRETREEARA
SR BRI S B 4 B A

NJX22126

3




RESREF——URER
R X e A A 1A

E% W R A F il gizgﬁgziggi NJX22127
N == R ;
IEE | EARLAF g # 4% Kk&éi%iéﬁ;?% NJX22128
RERKEFERELL “=
FIE B AF #H I mmiﬁﬁ mﬁAﬁ%% NJX22129
AR
BEREEL AR LR (K
X AR R A¥ il A58 REKZEZ | NIX22130
REHFEIRUAR
# T BOPPPS # & #y K A 4
=N B R AL A ¥ il EFE UME” RAFHFR | NIX22131
BRI
FHXXAEATRME 5
EE%E | #MERLAF B # 3% EEBL UV miREMEER | NIX22132
ML 5
“HMEE| -6 E -
Ham® HMAF Bl # 3% B 1" DAL —REIKRE | NIX22133
A EHRERFR
\ . ERHEFERNHLEE
e | evruiz | ose | ’éf‘fgfﬂ*ﬁﬂ E | xansa
(REESFREFF) RE
W | FERLAF Uil ZOERRAR—ET | NIX22135
FERGMR LK BAA
AP AL AF R R FamemAARLRE NJX22136
#HF AAH
: R AT B
o | TRALEERA ol 014&%@}?& Ty
- A ikl T 4
f?&ﬂ'ﬁg’fz v
WK | EREHAS @Jffﬁﬁ AL 33
ﬂ%%kﬁm ,
— k5%, HEHTA——TI
. \ . s FRMERRHREFER
L | AR AF Bl # 3% P NJX22139
423
AT OBE EAW (RA UM%
MmTE | FBERLAF i TE) REZFAMHAGHF | NIX22140
R
RAKGFER L LB
1 5 EEARAKF IR ¢ FREFNERRZMERSL | NIX22141
AR




ABBEETHRAERE
FRxK | AR AF B I TEFAEMRETABA NJX22142
THAEAMEES LK

KUY ZFEREVRS S

kEX | Rikbkhz | ## ﬁ?‘&%‘é/&ﬁ%%ﬁW3
5z% / B

R g ’ X
L0141 Jo o e B £ g Fm | L
7K AL = E K KF =l L @%ﬁﬁ%&%iﬁﬁﬁﬁ

RBTE R %, o

]  LEoEs R K A B T\ K
\ e & 5
AR TEREAT | R R e ko :
“REBE. TR

KBtE AL A 2 #HIZ KRG FEBLIIERE | NIX22146
KA F AR




M 2:
REHZEZ 2021 FANBFRELERERARARTE LTOFFLER
(RBEHE)D

NI EETT T T L tTT T

(R BOREA) RERK

L1 LK F #H¥® i NJX22201
ET “BUHHE” Wit E
e Bl e I —RREE VL (RIZF
g R KF Bl # 3% sy B B g A NJX22202
MR
A =\
Wi | HARLAE | Bl | o0 BOPPSARE (FAE 0

HFE) RERBAER L LK
(H=d ¥ %) RERK

B F1 &K B AR A P N e NJX22204
L . wr | ETREREEMERR
ERE AL A F R R B & 5 5 NJX22205
BEE | EmAHAE | Eae | OREERE) WERIOR 0006
TWIREER
&M F A E By iR AR Bk
-4 5 E AR A ¥ Bl#iR | REHEKXAH: URLZF | NIX22207
FIRAR B W HAF E 4
: FHRRAZFEREL
o *ﬁﬁiﬂﬁ* | RRERHERTEEL | NX22208
EHR

I ERERE AR
26 | #bRUAE | B | L LN TAER
R

B
[2014]) 2 i \ ééfié; i
5 | RRRUAYE | #Iinednan il E

XIJ—%;'H T}%}%}f{ﬁkf‘? E'J?}'(%% L e e

BREW) BRKEREK
ET “Has” BirtRlk
FALR N A ¥ Bl # 1% ZF¥RERBURERE | NIX22212

RHAR G L&k
“HAL—R” R BB AH
x| 7 AR A F B # % KRR —LLRE/NE | NIX22213

% 7 Bl
RHZHFEEEL L (HALE
¥ REEBURGERER

X
N
i

Xl T Mk A

@
S
S

NJX22214

6



1’4

“RIZFFE” RERRH

x| F 1 AR A % B # & S M S S R T NJX22215
. B A % AR 5 (A EF
FE 5 [E] g A ¥ # % sy A A NJX22216
M2 F Y B E
BB | MEALAE | W «&%Zigﬁf& R \xa2217
o 5 Rk o [E B A RS
i ‘ ‘ _ FEREL Y (RBZF¥)
B | FERLAF Bl # #
&ga BRI AF | # % B A B B B o el A B NJX22218
i
#F OBE BAW (48¥)
. i REERBRERERL—
UEE | LERLAY ! ‘
EE g R AF B MR NJX22219
H 1
“EREM. B, FER
FHT e ARk A Bl # & REERKESHRE— NJX22220
L CEFRR &) RAE A 6
\ KRG FEBELVRER
=] \ 4 I,
7] 4 B E Rk A F #H 7 I NJX22221
R R R AE (K
KEZ | FERLAF # % WHAZFFE) REBKHK | NIX22222
¥ P EA TR
\ _ (CEMZ 7)) “REEK”
\ S M o B :
JE/NF HM A% | # % R L TR NJX22223
: —RAREVEEEET
ek *ﬁﬁiﬂ&* St | KHEAEEEVRER | NIX22224
BERERHRR
FET (FERLE
FTER | IHRLAH¥ B 5
3 BRI
. . AR ET (K
N Qé 2 R A 25
T#% JﬁM;&&k 1) R A
N B AR
REXEN “Hfr—14&K” i
* iR AR A il BREBRHFHEAART— NJX22227
DL (Tl EZFFEY KB
. _ FARMEETRIBEKF
N 4 B g
A A% M AF | # 3% B b NJX22228
“RRBZHF RE BB
e & M A % BRI E R R EERE | NIX22229
&
# TR # M A% Bl#® |ET“Z2FAEALANCK | NIX22230




W EFEY BAEBRHKF
# K 5R
: £F (RUBHF¥) £ L&
vt ST % Jﬁ%%&&k, vl TEREARHLFWERLERL | NIX22231
- HEHERR
AR B A M R L Z 5
o o :
0 : EE XL VREBKAFH
SER | TEARAY | BEER | ppw. prnoamsy| 2222
&I H B AT
\ \ (P ERY =V ERY EF
s W A ¥ " \
waE | HEMG S | pHrRE Ry | U223
RAEBKEELET (K& ER
WmEH | EERLAF B#HE | HH) REERERMFAAE| NIX22234
R A REEEHR
RERBEE, HFFEHR
[Ny EHRIEAFE EF——(RREZFF) REE
7k # R A ¥
3R | AR A YR
RMREFFERRERK
RE# AR A ¥ B WM EEE., FHEAEREE | NIX22238
W7
“WAHALT” BEBRMKE
FXHM | ALK AF # % FEEREVZHFRER | NJX22239

REE ST




v
‘\?

N o
S S LA

) () &) ) il A . (il M) ) i ) Fih ) fih P ) F i il i ) 1 ) ) i ) ) i ) Fih ) f £ ) ) ) () ) ) () ) (i) ) ) ' M) () ) ) ) () ) () () ) ) £y

N

e >

L}
.g -
=3

o
STy
“ui
<%
b

Py
B

Z3
924>

HEBFEEEENAEATE gresersren
. s | E
i Im wE B

mBY%S : 220902443273010

@,

(‘\

mH & :
mBfRA
Sl A T

RSPV EbE &
EXE
MR KFE

)

2 ) ) ) P P P 1 1 P A 1 P 1 1 ) P P 1 1 P PP ) ) 1 1 1 1 0 ) ) ) P 1) o )

W & FR o RINREANRFRAF
T E NEBE R FAEDRTAME 2022468 " HTWHRE |, fERIE.

HERTFEENEE ARE TRA
202342

HEBTEZSFHEBEAREB
cxhz.hep.com.cn

<

) ) ) O ) 0 O 0 O 0 0O A 0 0 0 O 0 O L0 0 O 0 0 0 0 0 00 0 L 0 0 0 O ) 0 0 0 ) ) ) T

vl
e

i
AT

b

- ] O 21\ ) {750 N A7 5 A/ Ao N A ) S8 ) A A S8/ A S/ U S B A S U B oA S A A A B A /) I U S S U A ASS/ ) \Se/  A Se/ N \Se/ B B SB R AS A B S A S A A S R B )8 7 A8 S A7 A A

Ij

> (% AT 4
\ %)%/ 0}



ETLHSPE TR AE

2019 AEE 5 H RN & W B3 H ar s s

115 E Rl &
ZAEUFHLBNFIEARNARE, EFFWEX
HEFFELEHRXBHIE
RIBAAR B 4 B Fe RATZE T 3 6 Phif KR P AT R,

KBS, AEXH N —FAE , o vE
£ _19FGLB052 , % By & A ___25 FTC, % —RIKHK_23
FL,EL%__ 2 T T

AEFERRAHA LA FXLEH XY TE LR A A
201949 A28 H, xR E(ERHAHELENXHIE ¥iF
INEZEHBEL R FELIAXHERTEFTERFINRAA
HAEAHBV, ERREEMNERB(ERE SR FH LY
k) ABEA R FTEFRATUTHE

LEF#HAHZELEH R TERXEIHE, EUNIHR
FTHRERTEREHEX BB IE R, ERERNEES
IR R R R B oAl B = Nl - < o e
ER,FEARBRREZKENARAR, FEARAES

1 —

10



BERETHRPERREX WL FRFARIAE, SN EFE
%ﬁAﬂiﬁéﬁE%%m&ﬂm&ﬁTm&

2®§%mmuwumwl%ﬁAﬂ EeTHREF
BAEIWNARARE RELEFRANTXEE, HZ2E,
i?i%ﬂ%ﬂ@ﬁ@%ﬁ%%i@%&éﬂ%%éﬂﬁ@
A G BT b A AT (F 4 B W4 hitps://xm. npopss
—cn. gov.en/) ,FH B FENE(ERHBMELTEHEEZTE
ELERFM(REARARAFPERA))FAEZITET, H

%%ﬁﬁﬁ%ﬁﬁﬁﬁﬁM%%wﬁdLHSEﬁﬁi
BEZEBEW , MABRFREIH ZRAFEM, FTH
%&%M%$mﬁ%%m H,%RE % iAﬁﬁ%$%
Bo —28BZ,THUKEEH Xiﬁmﬁaiﬁ$m%%
HRE

B.JEHARAESBIFLRXEANFTRAREL B

R EE. REARRZRE, RERAFTATHE K WAL AR
(T EXZREENHREIN ZHANPRXETH
O EZEREHENAZHERET, FTIHBAZBE(ER
A RS ERIT BT E £ 24 TUEHH) (2019 £ 10 A 43T
BI)EREXR. ERTELE —RABLETARRER B R A E
RUBA, HWREREFEETE fKALHEH R K,
ThFE TR CHBTE bR A G— L H o R R 2T
AT R THERAZEGUN BATLLETTBW, R A
.

11



NEAEL A LB FREFLENE, AFRRETHE
BB RFR PRAG FREEREEATHATH N, R
BERAEXWE LR AT HREFLE AT LR LY
W, REERAE FARE BARCE T EHEESE N
W, YR BB AL FERMAAE I LB R BT,
AU EBRHLBEELTE AN L RRER O£
REMR, RURE A RA S EL LB THEER
%3 Rk b BUS A, B AR R R E,

A EHARHTERAEERIATE A RAFREL T 5
¥, EERAAEEEE(E R AN S ELTER LG E
HEYVRAT, FERELMEANAE A EARBER DAL
By % — ok (410 F 2 1.7 F6) , B AR HRHLA

S.REEN EEZH X R E TSR R KRR
HERBRRFWARAETEFWER LA LT E 0P UL
EUKEMS, EXHAEATELTEBFEN A5
THME KT H o — AR AGEE AL B 4 2022 £ 10 A 31
B ) £ X R B E &L B 2021 4 10 A 31
A B ERINERNAEABEERELEN, mALE
KERHR A BEET ) AL FELEEER, A EAX
AHEAE(ERHH AL FEHEEERLFETHE)(TH
RARETH), M EERHFEER ITEIRELER T
HARK(TH) A EREFRAE BN R L7 A0 % AR

._3_

12



A H o

DR, B S AR B PART AR
VLR 2 K0 (B EHRR Y &), TR AT
Bk,

Wit M ERERA

13



ZETEH P ZTIEDPASE

2022 SR EIH A 2FHAE ST H
.G A

ﬁl’#’/} E’] f:!\.':‘ :
GERHAMNSEL LA T TATT, LT LHLH

FTHAENAPE, CFFRERE LN EES R BT
£ &4 BIRAL 5 AR L A9 4 X 4147 B BUE AR ALAF R

PRI, Bk 228005 mgxpy M gpg
KB EH__ 20 Fr.E-k##%_ 17 FR.EY
% 3 FR,UWEEH 202249 30 H, LR
ECERRLREELTEE D)W R Y AL ED WHW,
KRFELRERB(ERH LN S LA T EAR) REH

BE R AE AT BT AL«
LERANESFEF R T HERFE RN KL A
FAREE, EFEM I EE R AFEI R EER, IS
A AEREAF, REFRER, BLELTR, LH 4
BN, EFERAE,E SR ERRERARNTERE,
HEREAEFERE T HEFERRER, AL FEFL
il

14



IEFALFERE2AZELT AN F M KRBT
o

LHREERTHAGF AN FLE LERR, HEAE
ARTI0A25 B—11 f 10 B B FERHAZL B4 &
JR %% 2 F & (F 4k : hitps://xm. npopss—cn. gov. en, B T % %
HEIET)ARTHE. AEFRELE, RABA B A
REERNESE . EFERTERAXBTREERS F, %
RUETHEM UM LA AR REX LR ER, 2%
AREMFTEABGE TR EHEEIN AR HERL E R
KRR KIS

3. MEEMENBRELE FHLERE NEERE
TMRARFERANE  HACER N EN L ABSER &,
ERHARF RANENREGE(REER)BRCL S
HE) (FERSHAFR) EREAEL" L HRRRA, 2
RABRBBEERREEER FEHNER A L AL
FRHEABRLETANEERE, AEAXRBHLFEES
AREFHE. MHARELHR REHR FEEREE, F X
WEEARE, ERHAEH, AXAUEEERLEN, X
EERETORXFENBAFRERRAYHREEZ, H E
ARARMNEFRFRE, LHAH=€ (&)U LWHAE X
EX AP E  FRBEGABA L EEEL R HH
ER. RERMNELER WX ER A F ELEA, LR R ER

_ 2 —

15



REERFEERNARAEFEAFNER LB ESTE T
NELYFRHA. BERMBESTEHIZITERFTES, XF
BEMTIWHEBESIEEA2027E£9 A1 H,

A FEENR ARG, HTEARAERETERRL
HE R, ERRPREXRERBGRAANENL2F R K
BEBNRRERETMNH, HERERREARNNEL L
R ERFBMRAATIN . RERRR L Z R HIK,AF
BABHRRMHBENARRA TR REWMBHE B HIR WY
KAy B AT LR B WX, A ok AL B B SR O 3R 5
%, LUE TR XRE L HE®mEN A FHY LHE
AP RETHARE LA XRE LR HERER X, HRH
BREREBRERX(BLEHAERE) WER R K A5 A
EFRCETNAZELXTE AL IR LAY RA, 75
NWREEAMFANE —BRRARF RS RELTE LT LR
BAFRERREPRER DRALG FREREFRF AT
AW BARERAEHHXNER B AT HER FNREFER
RESEHN  REFAAL FRAEEBAARCETEFR
EFERAN, MY REZ L LA RIABARLEF LRNE
BTN EBRXRERBEZELETE"AXRERRR A
ABTREAB,BUTEARA S mHEL X EZEERR
Y, ESRKBEREA, FHNRAERRFEAR, LUA“E
FUHMFELTAEEXXZNERRREARLERR, £

_—3 —

16



RERFESXESLTE KB FH

5. RRERANRF RE ABFPTEABENFR, K
RERKERDGFETULXE  RIBRELLLERSL TE
LREG. ERNRF" I RE"ELNHARRE, Bk A4
REBEBREBFZECTE Y FH, HFECET 651
HEERL, FHERRE - XFEERRAE B RELH
FEREBRRLTE"ER

6CEHREAREAELARAIE RS TREEI K,
HTHBAR AR RAAARENERTELFREHARA LR
HMEBERRENERE ABRE S

T REFHRFFALXENL, FL2RALERBT B K, #
DA A ) o

NEAR , FEARARRELLE K ETF, AR
K TUAEX X (NP EHRREFIE), LA RN E 4T
)

FERE AL
T

17



[REKR]

&R A RER B 5 4% 48 FEHfrmE R 531 ) HO R e TiEgu
1 E i A it BFHF 8 i tELHzE S EIETIR
2 FiAlm RS LT 8 Lt itifmE ETEIRTIR
3 FAAIT EXE B = &l =L ETEIRFIR
4 FAEAIH FHE BiEF A RlE LR SETEIRTIR
& FHEE f—ik ()
6 FhFE Fhiks (F)
7 FHFE BT (F)

B FhrE EEH F

18



JIRASE R AR S ML A %

VA BE AR S MAIVA ST AR
2022 AEPEE BB FHEALRIRE (55
ZETI) A AN

BHRER:

AENFARYA L FH R FEREASEXEEL
E#HE XMW, ROREGREF AL T FEhE, B
XEEXMERKEE, ZFRER . BRI FARNA LR L
KW, A LAY 2022 FEAE R FARNRAE (BEH
LI (L) TRBEEER.

1H A E R R B K A AR K BT I B B B ik, S T
H®e, iRk eE s, BRIE AEALEIE 55 IT R
5 TAE, Bt IF b By AR DT S AR b 1R B 0y 1R R, PR 5T
TAEMUA 2. & HF A F AR A A S & TR

It 2022 4% R4 HEAF LR (HEHFET)
LR (I

PR AR AR N A E
2022 % 9 A1+
(RAARBIE: WK, 02037628271

19




TR EAOCERERENES

148 | 2022GXJK148 S A Herg R b K2
149 | 2022GXJK149 ﬁ%ﬂﬁ%ﬁﬁﬁ;i%ﬁﬁﬂ%ﬂ%ﬁ THRE R K
150 | 2022GXJK150 %Eﬂ%%éﬁ%ﬁﬁ%ﬁ?ﬂ#%%ﬁ H BEAERIKE
BRI H R L R AN 5B HTT AR R R v ] ey,
151 | 2022GXJK151 FFo. BT THH [ A AR 1 g B ERKE
152 | 20226x7K152 %%vﬁjw%“lzﬁﬁiégg%ﬁ%)\ﬁ%*mw T R
L« BE - 515 PHEIGKRZOREH 3 e
153 | 2022GXJK153 Sy S 5 S 3 S $E BEAERKE
IR E S RO ER R NET O,
154 | 2022GXJK154 S imMantE I B4 I i R F F 5 Hrig MAHERKE
7. 2 e 2 > (=] L 3 A
156 | 2022GXJK156 %Nﬁ@%ﬁ%iﬁiﬁi%%ﬁﬁﬂ% L pEs EAERIKE
F T [5] 601 357 525 1t ) SO0 o) 0135 R4\ A ! o b
157 | 2022GXJK157 SRR b S MR3% BMAHERKE
HEN B RS A S0 TR B AR R AR E RS AL
158 | 2022GXJK158 | MIEKAEERIEHA—HTRBHIFTH 5 A ERKE
B A il
B AL 22 RS EIE 2% e Tl FIE S (2 b 25 it 5
159 | 20226XJK159 @“&ﬁﬁnigﬁQEﬁﬁgﬂm%ﬁ X B E Rk
160 | 20226XJK160 ﬁﬁ$ﬂ*iﬁ§§§g&§$@#ﬁ# 2 & H R Rl A 2
WREREE “—HRE=ZE" &k <y " a
161 | 2022GXJK161 2 T A R 2 A S A R T 5 WL MR EZ R
B, SLfEMR A ——% TBOPPPSH( % i n
162 | 20226KJKI62 | "y (e mmmBkRg | D0~ | JMTEERE
163 | 20226XJK163 %EﬂﬁRFﬁﬁigﬁﬁAwgﬁng J7 B MR E A
164 | 2022GXJK164 <%%ﬁﬁ»ﬁﬁ;§@ﬁ%"mﬁgg e MR EZKRE
165 | 2022GXJK165 [~ REARBSIERHE 55 A&k 4R fYE R
AR R Y AR IR IR R B VRN SO i T
166 | 2022GXJK166 B H— L% B i kBl T TS K
167 | 20020x7K167 | | AESE %m2§%§Mi*g%&ﬁ kR R T K2
168 | 2022GXJK168 %$%%ﬁﬁﬁ§g§§?ﬁﬁﬂ%@m REHUR AT ITYE K=
169 | 20226XJK169 §§a:f;;%f;;i?%?i;iﬂéfzgigzgzﬁggﬁj: By PN
PN - w: 1 N R AL 2 €t bl R o
170 | 2022GXJK170 | #xfi 5 R F A Ao —— LA A G ikA 8 R e TNy =
BIFERSEANS R
27 s F T HA ] 3 e |
171 2022GXJK171 Wﬁﬁﬂ’? k%%”ﬂgﬂ;ﬁﬁgﬁgﬁ\ {fﬁﬁffﬁlﬁ ﬁqu\liﬁt iﬁﬁwﬁ?ﬁj’\'#
172 | 2022GXJK172 e 1l R B BTS2 T e ) F=E Horg MY K&

RIEBEAETT i —— LA RIMTE e A Bl

20



USER
高亮


& R IR

1

URE MR ]

ARER
AR
AALEIm
At
E i
IMIAR
FFE

A

Ik

i

skAEfE (Oh)
SRR (F)

BT
BT
g
igsiic
BT
BRF

FHAMD

i 3t B

b B R :: B :: B S S o

i
el
At
L

B

FH
HLifRE
{HTHsE
Al
oAk

TREf
BT ERFIR
BITEIRE
BEIRTIR
SITEIRFIR

21



International Review of Financial Analysis 90 (2023) 102897

o %

ELSEVIER

International Review of Financial Analysis

Contents lists available at ScienceDirect

journal homepage: www.elsevier.com/locate/irfa

Check for

Farmland transfer and rural financial structure: Evidence from China  Cupdaies

Meishan Jiang ', Krishna P. Paudel ™', Yunsheng Mi*, Jingrong Li "

2 College of Economics and Management, South China Agricultural University, Guangzhou, Guangdong, China
Y Resource and Rural Economics Division, USDA Economic Research Service (ERS), Washington, DC, USA
€ School of Mathematics, Jiaying University, Meizhou, Guangdong, China

ARTICLE INFO

JEL classifications:

Q14

Keywords:

Farmland transfers

Financial structure theory
Rural micro-financial structure
Formal and informal finance

ABSTRACT

This paper studies how farmland transfers (renting) have affected rural micro-financial structure in China. China
has implemented the farmland titling policy since 2009 that promoted farmland transfers affecting factor allo-
cation, production structure, and financial structure in the agricultural sector. We use the instrumental variable
model to address the endogeneity issue associated with farmland transfers based on in-person interview survey
data collected from a random sample of farmers in nine Chinese provinces. We find farmers who choose to
transfer-out farmland lend more funds to other individuals. In contrast, farmers who transfer-in farmland i)
borrow more from informal than formal financial sources, ii) increase deposits to formal financial institutions,
and iii) increase agricultural investment. These changes affect rural funds supply, prompt credit to switch from
consumption to production, improve operating efficiency and optimize the rural micro-financial structure.
Implementing roundabout transactions to bridge the gap between formal and informal finance could facilitate

rural revitalization and foster improved economic prospects in rural areas.

1. Introduction

Farmers in developing countries often face financial exclusion due to
asymmetric information, lack of qualified collateral, and vagaries of risk
associated with agricultural operations (Stiglitz and Weiss, 1981; Jiang,
Paudel, Peng, & Mi, 2020). This lack of sufficient capital for farming
leads to poverty, rural decline, and other associated social problems.
Previous researchers have proposed several solutions to rural finance
problems, including social capital mortgages, agricultural cooperatives,
and capitalizing on farmers’ assets through systemic reform (Stiglitz,
2015; Jiang et al., 2020; Neupane, Paudel, & He, 2023). Many devel-
oping countries in Africa (e.g., Ethiopia, South Africa, and Uganda) and
Latin America (e.g., Mexico) have implemented farmland system re-
forms featuring farmland titling (certification) to address concerns
related to rural finance (Blad, 2020; de Janvry, Emerick,
Gonzalez-Navarro, & Sadoulet, 2015; Deininger, Ali, & Alemu, 2013;
Deininger, Ali, Holden, & Zevenbergen, 2008; Hart, Chandia, & Jacobs,
2018).

China’s recent round of agricultural land system reform referred to as
land titling, began as a pilot program from 2009 to 2011. The central
policy of the reform focused on separating three rights: land ownership,
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land contracting, and land operation. It aimed to maintain collective
land ownership while implementing land titling, registration, and cer-
tification of land contracting and operational rights. Furthermore, it
granted transferability and mortgage rights to the land’s operational
rights (Luo, 2018; Yan, Yang, & Xia, 2021). This study examines the
repercussions of land transfer on rural finance subsequent to the
implementation of land titling and the separation of land rights. Land
titling strengthens property rights, thereby increasing land rental ac-
tivities and the adoption of longer-term land contracts. As a result, the
transaction costs related to land transfer are reduced. Furthermore, the
establishment of platforms dedicated to land transfer transactions is
facilitated, and the procedures involved in such transactions are
improved and standardized. Collectively, these measures foster the
smooth facilitation of land transfer (de Janvry et al., 2015).

Farmland transfers can potentially increase production efficiency by
solving farmland fragmentation problems, socialized division of labor in
the agricultural production process, and achieving economies of scale.
Simultaneously, rural laborers not interested in farming can transfer
their farmland to others, engage in non-agricultural employment,
reduce farmland idling/abandonment, and increase household income
(Li, Zhang, & Mi, 2021). Improved liquidity can qualify farmland
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collateral and enhance farmland’s asset signals for credit from formal
and informal financing. Therefore, farmers’ financing scale, duration,
purpose, and supply and demand direction of funds vary for farmland
transfers, changing the rural micro-financial structure (see Fig. 1).

The financial structure is the proportion and relative composition of
various financial institutional arrangements within the financial system
(Lin, 1992). The proportion of the financial markets and intermediaries
can be examined from the perspective of regulations and competition.
The ratio of farmers’ formal and informal finance is the rural micro-
financial structure. The optimal financial structure in rural areas can
improve factor endowment, make agricultural operations more efficient,
promote capital accumulation, and foster economic development. In
contrast, the suboptimal financial structure can cause financial crises
(Lin, Sun, & Jiang, 2009).

Previous studies have shown that land titling had positive impacts on
labor mobility, investment, land productivity, equity and efficiency, and
income (Jacoby, Li, & Rozelle, 2002; Deininger et al., 2008; Deininger
et al., 2013; de Janvry et al., 2015; Ashwood, Canfield, Fairbairn, & De
Master, 2022; Li et al., 2021). Studies have also discussed how land
titling promotes land transfers and subsequently improves farmers’ ac-
cess to credit (Jiang et al., 2020; Wen, Paudel, Chen, & He, 2023).
However, previous studies have mainly focused on the financial impact
of land titling without delving into the underlying mechanisms in depth.
In reality, land titling may facilitate land transfers, which in turn causes
the mobility and allocation of rural production factors, thus influencing
rural finance and the rural financial structure. Therefore, understanding
the implications of changes in rural factor mobility and allocation for
rural finance becomes of utmost importance. Failure to align the rural
financial structure with the evolving production structure inevitably
hinders rural revitalization and economic development (Lin, Sun, & Wu,
2012). There is a research gap regarding the impact of farmland trans-
fers on the rural micro-financial structure and the potential solutions to
address rural financial issues through the lens of factors of production
flow. Therefore, our research objective is to provide insights into the
issue of financial inclusion in rural areas from the perspective of
strengthening the flow of production factors initiated by farmland
transfers. To the best of our knowledge, this paper represents the first
attempt to examine the impact of farmland transfers on rural financial
structure, aiming to address the research gap in this area. This paper
offers valuable insights for other developing countries undertaking
farmland rights reform to facilitate land transfers. In addition, we focus
on farmers’ choice of formal and informal finance from the perspective
of the rural micro-financial structure. Furthermore, we analyze how the
change in financial structure is initiated by the change in factor allo-
cation and production structure represented by farmland transfers based
on financial structure theory. Finally, we explain how factors flow may
help solve the rural credit allocation problem on the farmland transfers
system reform using data from China.

We use the instrumental variable model to address the endogeneity
issue associated with farmland transfers based on in-person interview
survey data collected from a random sample of farmers in nine Chinese
provinces. The results indicate that farmland transfers significantly
impact the rural financial structure. Farmers who transfer-out farmland
are more likely to lend more funds to other individuals than to deposit in
formal financial institutions. They are also likely to reduce agricultural
investments and loan demands. Further, farmers who transfer-in farm-
land are more likely to increase agricultural investments, borrow more
from formal financial institutions and informal channels, and increase
deposits and loan demands from formal financial institutions. These
microstructural changes reconstruct rural formal and informal finance.
These changes enhance rural funds supply, prompt credit use from
consumption to production, improve operating efficiency, and optimize
the rural micro-financial structure. In light of the ongoing farmland
reform and the rapid movement of rural production factors, we propose
employing roundabout transactions to bridge the divide between formal
and informal finance. This strategic approach holds promise in
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addressing rural financial exclusion, bolstering the reform of the farm-
land system, facilitating the efficiency of the farmland transfer market,
and optimizing the financial structure. The objective is to revitalize rural
areas, thereby fostering sustainable development.

The remainder of this paper is organized as follows. Section 2 briefly
introduces China’s current farmland transfers system. Section 3 provides
the rationale for farmland transfers and rural financial structure opti-
mization. Section 4 describes the variables and data used in this study.
Section 5 presents our empirical strategy. Section 6 presents the results
of the effects of farmland transfer-in and transfer-out on the rural
financial structure. Section 7 analyzes the robustness of our empirical
results. Finally, section 8 concludes the paper.

2. Current farmland transfers system in China

The structure of farmland in China exhibits unique characteristics
compared to other countries, but it also faces common challenges. As
pointed out by authors such as Deininger, Ali, and Alemu (2011) in
Ethiopia, de Janvry et al. (2015) in Mexico, Boué and Colin (2018) in
Madagascar, and Boone, Bado, Dion, and Irigo (2021) in Cote d’Ivoire,
land reforms are inherently contentious.

In China, the land system is characterized by collective ownership,
with the transition to collective ownership of farmland beginning in
1978. Farmers hold contract rights and operate the land, adhering to the
household responsibility system for agricultural production. Initially, in
the pursuit of fairness during the initial distribution of collective land,
the fragmentation of farmland occurred. However, as development
progressed, this fragmentation has hindered large-scale farming and the
modernization of agriculture, necessitating a further land reform.
Notably, China shares common challenges with countries in Africa and
Latin America regarding strengthening land reforms, achieving agri-
cultural modernization, enhancing agricultural productivity, and
uplifting farmers’ income. The experiences and lessons from China’s
reform initiatives can provide valuable guidance and inform policy ap-
proaches for other countries undergoing similar transformations.

The new round of farmland reform since 2009 in China can be
explained by focusing on the history of farmland rights, production
modes, and farmland transfer markets since 1949 (see Table 1). The
current period of farmland management, known as the household con-
tract management phase, began in 1978 (Liu & Cheng, 2007). Zhou, Li,
and Liu (2020) further divided this phase into three sub-phases: the
establishment of the household contract responsibility system
(1978-1992), the stable period of land contractual management rights
(1993-2007), and the dynamic stable period of land reform
(2008-2013). However, fundamental changes did not occur regarding
farmland rights, production modes, and farmland transfer markets.
From the beginning of this phase, the farmland ownership rights
belonged to village collectives, and a collective contracted out farmland
to farmers belonging to that particular collective. As Zhou et al. (2020)
outlined, the initial round of farmland contracts spanned 15 years, from
1978 to 1993. Following the expiration of these contracts, the govern-
ment subsequently extended the contract period twice, each time
extending it to 30 years. It is noteworthy to mention that the current
farmland contract period has been further extended to 2053.% Although
the Chinese government has allowed farmland management rights to be
transferred since 1984, the farmland market has not developed for a
long time. (Zhou et al., 2020).

The low rate of farmland transfers resulted from a lack of trust in the
system and fear of farmland loss, farmland area limitations, asset spec-
ificity, fragmentation, an underdeveloped farmland market, and a lack
of relevant laws. Additionally, urbanization and the rural-to-urban labor
migration have left more farmland uncultivated or idle (Luo, 2018). It is

2 The agricultural land contracting agreements are signed progressively, with
varying specific expiration dates.
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farmland reform > reallocation farmers® agricultural [~ demand P structure changes
production structure changes Rural informal
finance
Fig. 1. Farmland transfers and rural financial structure.
Table 1
The stages of rural farmland reform in China.
Stage First stage Second stage Third stage
Period 1949-1953 1953-1956 1956-1958 1959-1978 1978 -now
Name Farmers’ Farmland Primary cooperative Advanced People’ commune Household contract
Ownership cooperative management
Farmland right Private by farmer Owned by farmer Owned by Owned by Commune production Farmer based but owned by
Cooperative brigade and production team Collective

Management Farmer Cooperative (small private plot could be ~ Cooperative The production team (small private ~ Farmer

right managed by individual) plot can be managed by

individuals)

Distribution Farmer distributes the  Distribution according to the farmland Distribution Distribution according to work Farmer distributes the

pattern output of farmland share (private plot returns belonged to according to work (private plot returns belong to output of farmland

individual) individual)

Farmland Ownership of Could not trade farmland Could not trade Could not trade farmland Management right of the

market farmland can be farmland farmland could be traded

traded

Note: The source is from Liu and Cheng (2007). Theory and practice of change of rural farmland system of China since 1949. China Rural Survey, 2, pp.70-80 and Zhou,
Y., Li, X., & Liu, Y. (2020). Rural land system reforms in China: History, issues, measures and prospects. Land Use Policy, 91, 104,330.

not easy to modernize agriculture if most farmers are smallholders. The
new round of agricultural land system reform commenced with pilot
programs from 2009 to 2011 and was formally introduced in the
“Central Document No.1” in 2013. This reform primarily focuses on the
subdivision of agricultural land rights into ownership, contracting, and
operational rights. It emphasizes the solidification of the collective
membership status of rural villagers with the principle of “no increase in
area and no reduction in number” and the clear delineation of land
boundaries. The core policy of this reform is to maintain collective
ownership of agricultural land while implementing the recognition,
registration, and certification of land contracting and operational rights.
It also grants transferability and mortgage guarantee rights to land
operational rights and encourages and supports the transfer of con-
tracted land to professional farmers, family farms, and farmer co-
operatives (Luo, 2018; Tang, Yun, Liu, & Sang, 2019; Zhou et al., 2020).
According to the Rural Land Contract Law of the People’s Republic of
China, the farmland transfers are divided into the contract and man-
agement rights transfers (the original contract farmers have no rights
and obligations to the collective) and the management rights transfers
(the original contract farmers have rights and obligations to the col-
lective, and the new contract farmers have relations with the original
contract farmers). The contract and management rights transfers include
contracting and auctions (for idle agricultural land). The management
right transfers include leasing, share transfer, subcontracting, and
mortgage. According to the statistics of formal channels of the Ministry
of Agriculture and Rural Affairs of China, until 2013, the area of na-
tionally contracted farmland transfers reached 340 million mu (1 mu =
666.67 square meters) which is 3.1 times more than the farmlands
transferred in 2008. The turnover ratio reached 26%, which is 17.1%
higher than that in 2008.° By the end of 2018, the national rural

3 For further details, please refer to the document “Annual Performance
Management Summary Report of the Chinese Ministry of Agriculture for the
year 2013.” The report can be accessed on the official website of the Ministry of
Agriculture and Rural Affairs of the People’s Republic of China at moa.gov.cn.

contracted farmland transfers area was 539 million mu, accounting for
more than one-third of the total cultivated farmland area.* The new-
round farmland reform that started in 2009 has effectively promoted
farmland transfers.

3. Conceptual framework of farmland transfers and rural micro-
financial structure

3.1. Rural financial structure

According to the theory of New Structural Economics, the financial
structure aligns with the industrial structure, which is determined by the
factors’ endowment structure of the economy (Lin, 2011; Lin et al.,
2009). The factors endowment structure is the primary driving force in
determining the financial structure, although political, cultural, and
legal factors will affect the financial structure and development (Lin
et al., 2009). The financial structure is endogenous and dynamic, which
results from rational choices by economic individuals (Lin et al., 2009).
Therefore, it is reasonable to study how farmland transfers optimize the
rural financial structure from a farm household perspective. Unlike
traditional financial structure theory, which focuses on political econ-
omy, the new financial structure focuses more on heterogeneous eco-
nomic development (Lin et al., 2012). Therefore, a bank-oriented
financial structure is more effective for people with low incomes and
the economy at the early stage of economic development for improving
income than a capital market-oriented structure because banks can solve
information asymmetry better when the loan size is small and income
uncertainty exists (Kpodar & Singh, 2011). Small banks help develop
labor-intensive industries as they have more local market advantages
and flatter hierarchies to monitor small firms (Beck, Demirgiic-Kunt, &

4 For further details, please refer to the document “Consolidation and
Improvement of the Household Contracting System “The report can be accessed
on the official website of the Ministry of Agriculture and Rural Affairs of the
People’s Republic of China at moa.gov.cn.
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Singer, 2013; Lin et al., 2012). Bank development decreases with eco-
nomic output, and the securities market becomes the primary source of
capital (Demirguc-Kunt, Feyen, & Levine, 2011).

However, compared to studies focusing on banks and capital mar-
kets, exploring the characteristics of the financial structure by exam-
ining the ratio between formal and informal finance among farmers
holds greater significance within the context of rural financial structure
(Guo & Jia, 2009). The proportion of formal and informal finance could
translate into developing countries’ rural finance for national policy and
institutions (Lin et al., 2012). Developing countries have gradually
formed a financial system dominated by formal finance (formal financial
institutions lending) and supplemented by informal finance (private and
cooperative lending) in the rural credit market. Informal finance is
characterized by lower transaction costs, state-contingent contracts, and
information advantages (Conning & Udry, 2007; Giné, 2011). By
contrast, formal finance suffers from higher transaction costs, informa-
tion asymmetry, collateral requirements, and contractual risk-led credit
allocation (Guirkinger, 2008). Formal and informal financial institutions
squeeze each other out for their respective advantages (Jain, 1999).
They also have a strategic cooperative relationship with vertical or
horizontal linkage modes® for their respective disadvantages (Cruz-
Garcia & Peiro-Palomino, 2019). Informal financing entities need in-
ternal funds to decrease the monitoring cost for better playing the
advantage of informal finance in this financial linkage (Conning & Udry,
2007). The classification of different properties proves that one size does
not fit all (Beck et al., 2013).

Farmers differ in production sizes, risk characteristics, informal
channels, loan demand, and information exposure features. They need
the development of formal and informal finance to mobilize savings,
diversify risks and allocate funds while optimizing the financial struc-
ture (Lin et al., 2009). However, in rural areas of developing countries,
formal financial institutions withdraw rural funds in the form of savings
to provide urban credit due to asymmetric information, lack of qualified
collateral, and high risk associated with agricultural operations (Guo &
Jia, 2009). Farmers are exposed to usury when not receiving state loans
or loans from relatives or friends. The rural finance landscape in China
has transformed after the issuance of the “Number 1 Central Document”
by the State Council, which occurred in 2006. Subsequently, national
policies have been implemented to facilitate the regulation and devel-
opment of rural informal finance and small formal financial institutions.
National policies emphasize the importance of the appropriate linkage
between formal and informal finance to match the factors endowment
and production structure in rural areas.

3.2. The effect of farmland transfer on the factor allocation and
agricultural production structure

The implementation of land titling in 2009 has promoted farmland
transfers, thereby initiating the reallocation of factors (Cheng, Xu, Zhou,
He, & Zhang, 2019). First, when the farmland transfer market is func-
tioning, farmland gets transferred to farmers with comparative advan-
tages in agricultural management. Farmland transfers promote large-
scale operations, increase efficiency, and enhance agricultural profit-
ability (Deininger et al., 2013). Second, increased agricultural profit-
ability increases the farmland transfer price and the opportunity cost of
agricultural operations (Fei, Lin, & Chunga, 2021). Farmers reduce the
scale of farmland operation and labor used in agriculture if the marginal
product value of agriculture is lower than wage income. In China, in
2019, the income contribution rate of wage income was 41.8%, while
household operating income was only 28.8% (Wei & Huang, 2021).
Given this reality, small farmers prefer to work off-farm and transfer out
farmland. Third, farmland transfers improve the liquidity of farmland,
make farmland qualified collateral for a loan, and farmers could obtain

5 Such as the mode with bank-organization-farmers.
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more credit support from formal and informal channels. As the farmland
transfer market matures, production factors will likely be reallocated to
rural areas (Chamberlin & Ricker-Gilbert, 2016).

Rural production structure includes production entities, modes,
purposes, and scales. Investments produce variations in factors alloca-
tion and price structure. First, from the perspective of production en-
tities and modes, accelerating farmland transfers is a prerequisite for
developing new agricultural management entities, including large and
specialized family farms and businesses, professional cooperatives, and
agribusinesses (Kan, 2021). These management entities match modern
agriculture. Therefore, the production mode is transforming from labor-
to capital-intensive operations. However, small farmers are still the
main agricultural management entities adopted by most, and they will
coexist alongside new agricultural management entities (Luo, 2018).
Service outsourcing (custom operations) and the resulting small
farmers’ organization describe the third development model, intro-
ducing technology, entrepreneurial ability, and transaction organization
modes to small farmers (Luo, 2018). Small farmers can also form new
agricultural management entities through their organizations. Second,
new agricultural management entities are more commercially driven. In
contrast, small farmer operations are mostly subsistence in nature.
Therefore, more farmers are investing to make their farm operations
truly commercial and profitable (Wei & Huang, 2021).

3.3. The impact of changes in the agricultural production structure on the
rural micro-financial structure

The transformation of production structure from individual small-
scale farming to organized large-scale farming and temporary migra-
tion of labor from rural to urban areas results in changes in the financial
structure (Wen, Paudel, & He, 2022). Therefore, agricultural manage-
ment entities will pursue financial services from formal and informal
channels because of their heterogeneous production size, risk charac-
teristics, and loan demand (Kpodar & Singh, 2011; Lin et al., 2012). The
structural shift from small to larger agricultural operations redirects
loan demand toward investment in farming rather than consumption.
Loans for production purposes suppress the development of rural usury
and reduce the interest rate of informal finance. Income from land
transfer out and off-farm wage helps to increase informal funds. Addi-
tionally, interest income earned is higher from the informal channel
than the interest income from bank deposits as the informal channel
operates with lower transaction costs. The regulation and development
of informal finance have improved the outflow of rural funds through
formal finance. Therefore, farmland transfers optimize the rural micro-
financial structure. Some studies define informal finance as the outcome
of financial repression and constraints, ignoring its information advan-
tage and coexistence with formal finance in the rural financial markets
for a long time (Cruz-Garcia & Peiro-Palomino, 2019; Turvey, Kong, &
Huo, 2010)). Information asymmetry, fixed transaction costs, and
limited liability dictate formal financial institutions to focus on large
farmers with titled farmlands or other qualified collaterals (Jiang et al.,
2020). Informal finance uses its physical and social distance advantage
to service small farmers without collateral and provides small loans
(Conning & Udry, 2007; Guirkinger, 2008). Guirkinger (2008) indicates
that higher transaction costs (including collateral processing, fore-
closure, and resale) and the risk of mortgaged farmland loss hinder
formal finance expansion in rural areas even if farmland reform im-
proves its mobility. The area of farmland mortgaged by profitable
farmland collateral credit is 6.67 ha in China (Zhang, Wang, & Liu,
2015). Even after the farmland transfer market is implemented, small
farmers continue to seek financing from an informal channel because it
will take time for the market to function fully. New agricultural opera-
tions with better credit records and stable income expectations seek to
borrow from formal financial channels. The anticipated shift toward
new agricultural operations as the dominant entities in the agricultural
sector (Wei & Huang, 2021) lays the foundation for our hypothesis. We
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Fig. 2. Study areas (highlighted in yellow). (For interpretation of the references to colour in this figure legend, the reader is referred to the web version of

this article.)

postulate that farmland transfers, influenced by farmers’ resource
endowment and changes in the production structure, serve as catalysts
for altering the rural financial structure.

4. Data, descriptive statistics, and variables

We collected data from an in-person interview survey of farmers in
nine Chinese provinces. This survey was conducted by the research
group “Rural Land and Related Factors Market Cultivation and Reform”
of South China Agricultural University in January 2015, when numerous
migrants and seasonal workers returned to their hometowns during the
Spring Festival. We use multi-stage stratified random sampling® in our
study: First, we determine the sample provinces. We divide all provinces
in China into three groups using the cluster analysis method with six key
criteria: the total population, GDP per capita, farmland area, farmland
proportion, the agricultural population proportion, and the agricultural
output value proportion. The purpose of cluster analysis is to put
provinces with similar clustering indicators into one group so that the
difference within the group is as small as possible and the difference
between the groups is as large as possible. We randomly selected three
provinces from China’s eastern, central, and western regions based on
the abovementioned cluster indices. We chose Guangdong, Jiangsu, and
Liaoning provinces from east China; Henan, Jiangxi, and Shanxi prov-
inces from central China; and Ningxia, Sichuan, and Guizhou provinces
from west China. Provinces in the same group have similar indicators
(including total population, GDP per capita, farmland area, farmland
proportion, agricultural population proportion, and agricultural output
value proportion), whereas provinces in different groups have large
differences. We then determined the sample counties. We divided all

6 Multi-stage stratified random sampling has the following advantages. First,
it ensures that the sample contains sampling units with various characteristics,
and the sample structure is relatively close to the population structure. Second,
it is convenient for the organization and implementation of the survey. Third,
we can estimate model to derive interested parameter values and understand
the details about each stratified sample.
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counties in each sample province into three groups according to the
abovementioned clustering indices and randomly selected two counties
from each group, totaling 54 counties. Finally, we determined the
sample counties, villages, and households. We randomly chose four
townships in each county, one village in each township, two natural
villages in each village, and five farm households in each natural village.
We finally interviewed 2880 farmers, but usable answers were collected
from 2704 farmers (questionnaires with substantial missing content
were excluded). The useable rate of the questionnaire is 93.89%. The
surveyed provinces are shown in Fig. 2.

The variable definitions and descriptive statistics are presented in
Table 2. We use credit from formal financial institutions, agricultural
investment, deposits, credit demand (loan application willingness from
formal sources), borrowing from private sources, and lending to private
sources to analyze farmers’ financial behavior. Changes in the rural
financial structure were observed through the proportion of formal and
informal financing. We find 613 (22.7%) households have transferred
out farmland, and 326 (12.17%) households have transferred in farm-
land. Compared with insecure farmland rights, farmland titling in-
creases all farmland transactions. Only 53.86% of households had
obtained farmland titling in our sample, which might explain the low
ratio of farmland transfer-out and farmland transfer-in. The average log
value of equipment and machinery used in agriculture is 7.752, and the
corresponding agricultural investment is 2326 RMB. Households who
have not borrowed account for 80.52%, of which 22.91% demonstrated
a willingness to apply for loans, while the other 77.09% were unwilling
to apply for loans from formal financial institutions. Households with
deposits in banks represent 75.85% of the total sample. Households with
credit records supposedly have more opportunities to obtain loans from
formal financial institutions. Some of these households (28.96%) also
showed an increase in deposit amounts in 2014 compared with 2013.
Because of insufficient credit access in rural areas, borrowing from
informal channels is an important avenue for farmers. We find that
37.04% of households borrowed from private sources, and 31.74% lent
money to others.

We used the household head’s characteristics (age, gender, and ed-
ucation level), labor ratio (ratio of working adults divided by total
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Table 2

Variable definition and descriptive statistics.
Variable Definition Mean Std.
Dependent variables
Loan Household has loan from formal financial institutions (yes = 1, or else 0) 0.195 0.397
Loanw Household hope to loan more (yes = 1, or else 0) 0.301 0.459
Deposit Household increase deposit this year (yes = 1, or else 0) 0.289 0.454
Borrowp Household borrow money from relatives and friends (yes = 1, or else 0) 0.370 0.483
Lendp Household lend money to relatives and friends (yes = 1, or else 0) 0.317 0.466
Ainvest Household food crop and cash crop equipment and machine value (take log) 7.752 1.585
Core explainatory variables
Transfer- Household transfers farmland out (yes = 1, or else 0) 0.227 0.418

out
Transfer-in Household transfers farmland in (yes = 1, or else 0) 0.121 0.326
Household Characteristics
Gender Household head’s gender (male = 1, female = 0) 0.636 0.480
Age Household head’s age 43.471 15.138
Educ Household head’s education level (primary school = 1, junior school =2, high school = 3, above high school = 4) 2.077 0.987
Income The family income (less than 10 thousand yuan = 1, 10-30 thousand = 2, 30-50 thousand yuan = 3, 50-100 thousand yuan = 4, over 100 2,669 1125
thousand yuan = 5)

Juniorh The number of labors with junior high school level 2.257 1.291
Seniorh The number of labors with senior high school level 0.808 1.024
Laborratio The ratio of labors and family member 0.725 0.254
Farming The number of doing farming only in the household 1.049 1.052
Relative Household has few relatives and friends (yes = 1, or else 0) 0.056 0.231
Cadre There are village cadres in your family (yes = 1, or else 0) 0.126 0.332
Farmlands The area of household farmlands 6.814 19.946
Agincome The ratio of household agricultural income to total income 0.365 0.331
Title Household farmland have been titled (yes = 1, or else 0) 0.539 0.499
Village Characteristics
Economy This county economic development level is very low on this province (yes = 1, or else 0) 0.062 0.241
Transport Transportation level of this village is very good (yes = 1, or else 0) 0.072 0.258

Note: The data source is from an in-person interview survey by South China Agriculture University in 2015. Table 2 presents the definition and some descriptive

statistics of variables we used in the paper.

family members), number of working adults with a junior high school
education or below, number of working adults with a senior high school
degree or above, and number of adults who are full-time farmworkers to
indicate household demographic situations. On average, households
have two adults with junior high school education, 0.8 adults with a
high school degree, 1.05 adults working on farms only, and 0.81 adults
involved in on-farm and off-farm work. We use village cadres, relatives,
and friends to indicate farmers’ social relationships. Relatives and
friends are informal financial resources. Many households responded
that they have many friends and relatives, representing 45.7% of the
total surveyed households. These circles of friends and relatives give
farmers strong networks to borrow or lend. Village cadres can also assist
in obtaining relevant information about national policies to make the
right decision for the household. Therefore, a household with a village
cadre receives greater benefits. We find that 12.63% of households have
a family member as a village cadre.

We use farmland holding size, the amount of income from agricul-
tural sources, the size of uncultivated farmland, farmland titling, and
household income as economic variables. The average household
farmland size is 6.8 mu (1 mu = 0.067 ha), of which the uncultivated
farmland size is 0.609 mu (8.94%). The farmers’ share of total income
from agricultural sources is 36.59%, 48.59% is earned from migrants
working off-farm sources, 4.29% from business sources, and 5.17% from
other sources. On average, in each household, there are 1.05 adults
dedicated to farming and 0.81 adults involved in farming as well as off-
farm work. This labor structure proves to be a catalyst for change in the
farmland factors market. Off-farm work reduces on-farm labor avail-
ability and results in more farmland idling; however, it also provides
opportunities for more workers to engage in small and medium
enterprises.

Farmland titling promotes farmland transfers. We find that 721
households are in the process of farmland titling (26.7%), 1454 house-
holds have already received the farmland titling (53.86%), and the
remaining 525 (19.44%) households did not know if the farmland had
been titled in their village collectives. Variables representing economic
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development and transportation levels in a county help identify the ef-
fects of locational heterogeneity.

We also show the descriptive statistics of the outcome variables in
the group with only farmland transferred out, the group with only
farmland transferred in, and the group with neither farmland transfer-
out nor farmland transfer-in (the base group) in Fig. 3.” There is a sig-
nificant difference in financial behavior between the groups. On the one
hand, the agricultural investment and borrowing willingness of farmers
who only transfer their farmland out are significantly lower (by 0.657
and 5.7% on average, respectively) than those of households who do not
transfer their farmland. The deposit and lending to the private sector for
farmers who only transfer their farmland out are significantly higher (by
5.9% and 4.2% on average, respectively) than for farmers who do not
transfer their farmland. On the other hand, farmers who only transfer-in
farmland have higher financing demand. Their formal loan availability,
loan willingness, and borrowing from private sources are higher (by
10.6%, 7.9%, and 10.7% on average, respectively) than those of farmers
who do not transfer farmland. In addition, their deposit and agricultural
investment are higher (by 5.0% and 0.521, respectively) than the base
group. Nevertheless, the mean difference in these variables may be due
to differences in other factors between the two groups. Whether farm-
land transfers affect farmers’ financial behavior requires further
empirical testing.

5. Empirical analyses
5.1. Baseline model

To obtain the effect of farmland transfers on rural financial structure,
we estimate the following reduced-form model:

7 We relegate details related to inter-group difference for all variables in the
appendix (Table A.1).
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Fig. 3. Inter-group difference for outcome variable.

Note: The data source is from an in-person interview survey by South China Agriculture University in 2015. Fig. 3 reports the average value of outcome variables.
“Both” is the group both with farmland transferred out and transferred in. “Transfer-out” is the group with only farmland transferred out. “Transfer-in” is the group
with only farmland transferred in. “Neither” is the group with neither farmland transfer-out nor farmland transfer-in (the base group). Agricultural investment is the
household food crop and cash crop equipment and machine value (take log). Deposit of formal financial institutions is a binary variable indicating that household
increase deposit this year (yes = 1, or else 0). Loan willingness is a dummy variable indicating that the household hope to loan more from formal financial institutions
(yes = 1, or else 0). Loan from formal financial institutions is a binary variable indicating that the household has loan from Formal financial institutions. (yes = 1, or
else 0). Borrowing from private is a binary variable indicating that the household borrow money from relatives and friends (yes = 1, or else 0). Lending to private is a
dummy variable indicating that the household lend money to relatives and friends (yes = 1, or else 0).

¥i = By + Brtransferout; + fytransferin; + x5 + ¢ + &; 6 formal financial institutions), loan willingness (Loanw, this variable
gives information if farmers are willing to apply for loans from formal
financial institutions), borrowing from informal channels (Borrowp),
and lending to informal channels (Lendp). transferout; is a binary vari-
able indicating whether the i" household transfer their farmland

Where y, are some outcome variables for the i household. Outcome
variables are agricultural investment (Aginvest), deposits (Deposit),
loans (Loan, this variable indicates farmers’ loan holding situation from

28



M. Jiang et al.

Table 3
The impact of farmland transfers on agricultural investment.

International Review of Financial Analysis 90 (2023) 102897

Agricultural investment

OLS v

@ 2) 3 [©)] 5) (6)
Transfer-out —0.646%** —0.628%** —0.598%* —2.969%** —3.314%** —2.987*

(0.185) (0.175 (0.173) (0.793) (0.932) (0.919)
Transfer-in 0.522%%%* . 0.429%* 1.658%* 1.440% 1.192*

(0.173) (0.166) (0.166) (0.672) (0.752) (0.736)
Household Characteristics No Yes Yes No Yes Yes
Village Characteristics No No Yes No No Yes
Province fixed effect No Yes Yes No Yes Yes
Observations 616 616 616 572 572 572

Notes: The data source is from in-person interview survey by South China Agriculture University in 2015. The table reports the impact of farmland transfer on
agricultural investment. Agricultural investment is the household food crop and cash crop equipment and machine value (take log). Transfer-out is a dummy that is 1 if
households transfer their farmland out. Transfer-in is a dummy that is 1 if households transfer others’ farmland in. Standard errors are shown in parentheses. ***:

significant at 1%; **: significant at 5%; *: significant at 10%.

out. transferin; is a binary variable indicating whether the i household
transfers in farmland from other farmers. x; represents a set of house-
hold characteristics vectors. For different outcome variables, we select
the corresponding control variable based on the existing literature
(Cheng, Zhou, & Zhang, 2021), generally including household head’s
characteristics (age, gender, annual income, and educational level), the
number of laborers in a household with junior high-level education, the
number of laborers in a household with senior high school level, the
ratio of laborers and family member (Laborratio), the number of family
members only farming in the household (Farming), a social network of
household (Relative, Cadre), farmland area of a household (Farmlands),
the ratio of household agricultural income to total income (Agincome),
farmland titling situation (Title). Besides, some village-level variables
could impact farmland transfer decisions and financial behaviors.
Therefore, we consider economic development levels and transportation
conditions of villages to capture some village characteristics. ¢; includes
province-level fixed effects.

5.2. Identification challenge and instrumental variable strategy

Generally speaking, there is a hidden bias due to unobservable or
unobserved characteristics that are correlated with the treatment and
the dependent variable (Wooldridge, 2010). Typically, such a potential
confounder, for instance, is farmers’ cultivation ability. The cultivation
ability could not be measured precisely, while these could be not only
positively correlated with farmland transfer-in (negatively correlated
with farmland transfer-out) but also affect agricultural investment de-
cisions and financial behaviors. Farmers with better skills in farming are
more likely to transfer-in farmland. Also, they may invest more re-
sources in their farmland and have greater financing needs. Omitting
farmers’ cultivation ability, therefore, is likely to bias the coefficient of
transferout; and transferin; although we controlled as many observable
variables as possible.

Another endogeneity issue is the reverse causality. For instance,
farmers who do not intend to invest resources in farmland may transfer
their farmland out to obtain the farmland rent. That is, lower investment
incentives may lead to a higher possibility of farmland transfer-out. If so,
it could, in particular, bias the coefficient of the treatment variable
upwards. In other words, we probably underestimate the impact of the
transfer-out on agricultural investment. At the same time, farmers who
intend to invest more resources in their farmland may transfer-in
farmland to expand production scale, which leads to a bias in the
impact of the transfer-in on agricultural investment. Similarly, farmers
with a higher (lower) financing demand may transfer-in (transfer-out)
farmland, which also lends to the endogeneity issue of reverse causality.

Therefore, we use the instrumental variable (IV) approach to address
these concerns. Based on the explanations provided by Kung (2002) and

2

Li et al. (2021), we take “the farmland transfer out proportion of other
peasant households within the village™ as the IV of transferout;, and “the
farmland transfer in proportion of other peasant households within the
village” as the IV of transferin;. The first stage regressions are:

transferout; = y, + y,otherout; + x;y +ci+¢; 2)

transferin; = 0y + 0, otherin; + x;ﬁ +ci+ A 3)
The second stage regression is:

vi = Qo + ay transferout; + a, transferin; + x;a +cit+e& 4)

where otherout; represents “Except for the i peasant household, the
farmland transfer-out proportion of other peasant households within the
village”, and otherin; represents “Except for the i peasant household,
the farmland transfer-in proportion of other peasant households within
the village”. Specifically, suppose there are N households in the village,
thenotherout; and otherin; is generated by the following form:

N
>~ transferout;

otherout; = 1 A 5)
N

g: transferin;
. J=Lj#

otherin; =1 — S (6)

The IV must satisfy two key assumptions: relevancy and exclusion
restrictions. That is, such an instrument must be correlated with farm-
land transfer behavior (i.e., the relevancy assumption) but have no
direct effect on investment decision and financing behavior when con-
ditional on other control variables (i.e., the exclusion restriction). We
argue now and later empirically show IVs meet the relevancy assump-
tion because the proportion of other households within the village
represents the maturity of the village’s farmland transfer market. The
more mature the farmland transfer market, the easier it is for households
to find trading partners when transferring their farmland, and the easier
it is to transfer out/in farmland. Also, the spillover effect of land transfer
between farmers within the village may exist. Therefore, IVs should be
positively correlated with endogenous variables. The results of first-
stage regression show that the coefficients of otherout; and otherin; are
all highly significant at the 1% level, and all F-statistics values are
greater than 10 (see Table A.2), indicating that our IVs satisfy the cor-
relation assumption, so otherout; and otherin; are not weak instruments.

Regarding the exclusion assumption, our primary concern is whether
the IVs affect the dependent variables through unobservable alternative
channels other than the endogenous variable of interest given the con-
trol variables, i.e., whether the IVs are uncorrelated with the disturbance
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Table 4
The impact of farmland transfers on formal finance.
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Table 5
The impact of farmland transfers on informal finance.

Deposit of financial institution

Borrowing from private

OLS v OLS v
(€8] (2) 3) @ m 2) 3) “@
Panel A: Effect on deposit Panel A: Effect on Borrowing from private
Transfer-out 0.049%* 0.051** 0.104** 0.051** Transfer-out —0.029 —0.020 —0.061 —0.039
(0.022) (0.022) (0.052) (0.022) (0.022) (0.022) (0.054) (0.060)
Transfer-in 0.069** 0.072%** 0.002 0.075%** Transfer-in 0.117%** 0.109*** 0.246** 0.235*
(0.028) (0.028) (0.114) (0.028) (0.030) (0.030) (0.122) (0.132)
Household Yes Yes Yes Yes Household Characteristics Yes Yes Yes Yes
Characteristics Village Characteristics No Yes No Yes
Village Characteristics No Yes No Yes Province fixed effect No Yes No Yes
Province fixed effect No Yes No Yes Observation 2678 2678 2497 2497
Observation 2678 2678 2497 2497 Lending to private
Loan willingness OLS v
OLS v (€] (2) 3) @
1) 2 (©)) (€] Panel B: Effect on Lending to private
Panel B: Effect on loan willingness Transfer-out 0.056%* 0.056%* —0.032 0.086%*
Transfer-out —0.037* —0.037* —0.135%** —0.135%* (0.022) (0.022) (0.054) (0.036)
(0.020) (0.021) (0.049) (0.057) Transfer-in 0.059%* 0.059** 0.167 0.002
Transfer-in 0.076%** 0.053* 0.307** 0.174* (0.028) (0.029) (0.117) (0.044)
(0.029) (0.029) (0.124) (0.103) Household Characteristics Yes Yes Yes Yes
Household Yes Yes Yes Yes Village Characteristics No Yes No Yes
Characteristics Province fixed effect No Yes No Yes
Village Characteristics No Yes No Yes Observation 2678 2678 2497 2497
Province fixed effect No Yes No Yes K K K K ,
Observation 2678 2678 2497 2497 Notes: The data source is from in-person interview survey by South China
Loan from financial institution Agriculture University in 2015. Table 5 reports the impact of farmland transfers
OLS v on informal financial. Borrowing from private is a binary variable indicating that
1) 2) 3) 4 the household borrow money from relatives and friends (yes = 1, or else 0).
Panel C: Effect on formal loan Lending to private is a dummy variable indicating that the household lend
Transfer-out 0.001 —0.008 —0.023 0.033 money to relatives and friends (yes = 1, or else 0). Transfer-out is a dummy that
(0.018) (0.018) (0.045) (0.081) is 1 if households transfer their farmland out. Transfer-in is a dummy that is 1 if
Transfer-in 0.106%**  0.087*** 0.195 0.261%+x h holds transfer others’ farmland in. Standard errors are shown in paren-
(0.027) (0.026) (0.110) (0.081) ouse ?.J.J_S .a S .e orhers a“_ e . P
Household Yes Yes Yes Yes theses. ***: significant at 1%; **: significant at 5%; *: significant at 10%.
Characteristics
Village Characteristics No Yes No Yes 6. Results
Province fixed effect No Yes No Yes
Observation 2678 2678 2497 2497

Notes: The data source is from in-person interview survey by South China
Agriculture University in 2015. Table 4 reports the impact of farmland transfer
on formal financial. Deposit of formal financial institutions is a binary variable
indicating that household increase deposit this year (yes = 1, or else 0). Loan
willingness is a dummy variable indicating that the household hope to loan more
from Formal financial institutions (yes = 1, or else 0). Loan from formal financial
institutions is a binary variable indicating that the household has loan from
formal financial institutions. (yes = 1, or else 0). Transfer-out is a dummy that is
1 if households transfer their farmland out. Transfer-in is a dummy that is 1 if
households transfer others’ farmland in. Standard errors are shown in paren-
theses. ***: significant at 1%; **: significant at 5%; *: significant at 10%.

e. IVs here are “Except for the i peasant household, the farmland
transfer-in proportion of other peasant households within the village”.
Generally speaking, other farmers’ (except it farmer) farmland transfers
behaviors do not directly affect the i farmer’s investment and financing
decisions. However, the validity assumption of the exclusion restriction
is untestable. Nonetheless, we provide some empirical evidence of
exclusion for robust checks. First, one concern is that IVs here are the
farmland transfer proportion of other peasant households within the
village. IVs may correlate with unobservable village-level factors that
directly affect dependent variables. We control village-level variables
potentially correlated with dependent variables, including the average
idling farmland area and fertility in the village, to see the sensitivity of
coefficients and significance of transferout; and transferin;. Second, we
also provide a plausibly exogenous estimation (Conley, Hansen, & Rossi,
2012), allowing for inference using instrumental variable estimation in
situations where the exclusion restriction does not hold precisely.
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Tables 3 to 5 present the effects of farmland transfer on formal and
informal financial activities. We show both OLS results and IV results.
Most coefficients of transferout; and transferin; change dramatically as we
go from OLS to IV results, indicating that farmers’ farmland transfer
behavior is correlated with some unobservable factors of disturbance
term. It may lead to biased results using the OLS model. Therefore, we
use the IV results for further analysis.

6.1. Effects of farmland transfer on agricultural investment

After controlling for household characteristics, the IV results in col-
umn (4) of Table 3 show that the coefficients of transferout; and
transferin; are 2.969 and 1.658, respectively. Both values are significant
at the 5% level, which indicates that farmland transfer-out/transfer-in
has a negative/positive effect on agricultural investment.

However, some common shocks at the province level and some
village factors may simultaneously influence farmers’ land transfer de-
cision and their financial behavior. If we omit these variables, it may
lead to the omitted variable bias. Therefore, we control both province
fixed effects and village characteristics such as economic status and
transport condition and the results are shown in column (6) in Table 3.
The coefficient of transferout; has hardly changed, which is —2.987 and
significant at the 1% level. The coefficient of transferout; changes from
1.658 to 1.192, but it is still significant at the 10% level. This means that
farmers who transfer-out farmland reduce agricultural investment by
298.7% compared to no farmland transfers farmers, while farmers who
transfer-in farmland increase agricultural investment by 119.2%
compared to no farmland transfers farmers.

Deininger and Jin (2005) report that off-farm sector development
and improved education increase farmland transfer-out, thereby
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reducing investment in agricultural operations by farmers. Professional
agricultural cooperatives develop and provide custom farm machinery
services as agricultural modernization and socialization progress; thus,
farmers could decrease agricultural investment. Farmers who transfer
out farmland reduce investment in farmland because they reallocate
their production factors through farmland transfer-out and surplus farm
labor to off-farm work (Li et al., 2021). Production factors reallocation
provides added income for farmers through farmland rent and wages
earned by farm laborers working off farms. The number of households
with a total annual income above 50,000 RMB increased slightly among
those who transfer out farmland in our sample. On average, farmland
transfer-out increases the farm rent income of a household by 4682.49
RMB? in our sample. Farmland transfers ensure that farmland is
concentrated among efficient farmers with time and interest in farming.
Farmland transfer-out causes households to have a 4.56% higher income
ratio from off-farm sources. In our sample, the income of farmland
transfer-out households from agriculture sources is 31.07%, and that
from off-farm sources is 50.78%. These values are 38.21% (farm) and
47.95% (off-farm) for non-farmland transfer-out farmers. Rural-to-
urban migration appears to be the most critical reason for farmland
transfer-out. As farmland transfer-out increases, farmers decrease their
investment in farms.

Farmers who transfer-in farmland increase agricultural investment
by 119.2% compared to no farmland transfers farmers. The reason is
that with the support of the state’s preferential policies, farmers with
comparative advantages in agricultural production can obtain more
income than their non-agricultural income by transferring in farmland
and increasing agricultural investment, thereby increasing the scale of
production and improving agricultural production efficiency. Therefore,
the transfer-in of agricultural land increases agricultural investment.

6.2. Effects of farmland transfer on financial behavior

We use formal and informal financial activities resulting from
farmland transfers to understand changes in the rural financial structure
change. Formal financial activities include deposits made, loans ob-
tained, and credit demanded from a formal financial channel such as
banks or Rural Credit Cooperatives (RCC). Informal financial activities
include i) borrowing from relatives, friends, and other informal channels
and ii) lending to relatives, friends, and other informal channels. We
report the treatment effects of farmland transfer-out and transfer-in on
various financial activities.

Table 4 shows the impact of farmland transfers on formal financial
behavior. Column (4) of panel A show that the probability of increasing
the deposit for farmers who transfer-out farmland is 5.1% higher than
that of farmers who have no farmland transfers, the probability of
increasing the deposit for farmers who transfer-in farmland is 7.5%
higher than that of farmers who have no farmland transfers. Column (4)
of panel B indicates that, compared to farmers with no farmland trans-
fers, the probability of loan willingness (wanting to borrow) for farmers
who transfer-out farmland is 13.5% lower. In comparison, the proba-
bility of loan willingness (willing to borrow) for farmers who transfer-in
farmland is 17.4% higher. Column (4) of panel C shows that the prob-
ability of getting a loan from formal financial institutions for farmers
who transfer-in farmland is 26.1% higher than the base group. Table 5
shows the impact of farmland transfers on informal financial behavior.
Column (4) of panel A shows that the probability of borrowing from
other individuals for farmers who transfer-in farmland is 23.5% higher
than that of farmers without farmland transfers. Column (4) of panel B
shows that the probability of lending to private persons for farmers who
transfer farmland out is 8.6% higher than that of farmers without
farmland transfers.

8 This is obtained by farmland rent of 808.72 RMB per mu per year multiplied
by an average of 5.79 mu per farm household.

3

International Review of Financial Analysis 90 (2023) 102897

The optimization process of factor allocation causes the household
production structure to vary, resulting in a new optimal financial
structure that matches it. Farmers who transfer-out farmland are not
significant loan users of formal financial institutions (see column 4 of
Panel C, Table 4). They allocate these extra funds through increasing
deposits in formal financial institutions and lending to other individuals
or utilizing other informal financial sources in rural areas. Farmland
transfer-out farmers deposit more (see column 4 of Panel A, Table 4) and
lend more (see column 4 of Panel B, Table 5) to other individuals (pri-
vate lending) than no farmland transfer farmers. Farmland transfer-out
promotes the development of informal finance more.

RCC is a unique FI in many rural areas in China. Other formal
financial institutions, such as the Agricultural Bank of China, Rural
Commercial Bank, and Postal Savings Bank of China, are located in cities
or towns. The lack of formal financial institutions, poor transportation
network, and limited financial knowledge increases the transaction costs
of deposits in formal financial institutions. Farmers also receive low
interest in deposits made to the RCC. According to the People’s Bank of
China, the interest rate paid for deposits made in the RCC was approx-
imately 0.35% per year for demand deposits and 3.3% for one-year time
deposits in 2015. Contrarily, the credit interest rate charged by the RCC
to farmers per year was 5.25% in 2015. The interest rate paid by bor-
rowers in informal markets in the same year was as high as the legally
permitted rate of 24% or higher, making it usurious. The interest rate of
the informal credit market is decided by fund supply and demand, which
can reflect the fund shortage situation. The People’s Bank of China
constrains the interest rate of formal financial institutions. Therefore,
farmland transfer-out reduces investment in agricultural production,
changes the household production structure, increases the funds lending
through informal financial channels, supports the development of
informal finance, and changes the rural financial structure. Although
farmland transfer-out increases formal financial institutions’ deposits,
most deposits are moved from rural to urban areas.

Farmland transfer-in induces more fund demands because of farm-
land rental payment and agricultural investment requirements. Farm-
land transfer-in costs averaged 361 RMB per mu per year, and the
average agricultural investment per farmer made by farmland transfer-
in households was 5759 RMB in our sample. Therefore, funds are
necessary for farmland transfer-in. On the one hand, farmers can secure
those through borrowing from formal financial institutions. The IV re-
sults from Table 4 indicate that farmers who transfer farmland in borrow
26.1% more from formal financial institutions than farmers without
farmland transfers. Evidence from many countries shows a positive
relationship between land transfer and borrowing from formal financial

29.54%

= Houses and residences

= None Other properties

Fig. 4. Types of collateral used by farmland transfer-in farm households.
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institutions (Barham, Boucher, & Carter, 2008; Field & Torero, 2006;
Feder, Onchan, & Raparla, 1988; Carter & Olinto, 2003). Our survey
results in Fig. 4 show that farmers with farmland transfer-in obtain loans
without using collateral (36.1%) use their houses and residences as
collateral (46.9%), or use some other properties as collateral (29.5%).
Farmers with transfer-in farmland are more likely to receive loans from
formal financial institutions because farmland can provide capital and
production signals and acceptable collateral. Farmland is characterized
by asset specificity, suffers from fragmentation, and is concerned about
substantial endowment effects (Zhu, Paudel, & Luo, 2021). These im-
perfections increase collateral costs, which raises borrowing costs for
farmers. However, houses and residences have become more effective
collateral because they are more liquid than farmland. Guirkinger
(2008) indicates that a complete farmland market cannot resolve
contractual risk, higher transaction cost, and farm household operation
risk in farmland collateral credit. Financial linkage is an effective mode
of institutional innovation. Increasing loan accessibility makes farmland
transfer-in farmers have 17.4% more credit demand from formal
financial institutions than non-farmland transfer-in farmers (see Table 4,
column 4). Our empirical study proves that farmland transfer-in pro-
motes the role of formal finance in rural financial structure.

On the other hand, farmers can also secure funds for farmland
transfer-in through informal channels. The IV results from Column (4) of
Panel A in Table 5 indicate that farmers who transfer-in farmland
borrow 23.5% more from private sources than farmers who do not
transfer farmland. More investment needs (previous conclusions) of
farmers who transfer-in farmland and the convenience and prevalence of
informal finance could have contributed to this result. In our sample,
loans from informal financial sources account for 47.9% of the farmers
who transferred farmland in, whereas 35.5% of farmers who did not
borrow from informal financial sources. At the same time, 30.1% of
farmers who transfer-in farmland borrowed from formal financial in-
stitutions, whereas 18.0% did not borrow from formal financial sources.
Fig. 5 shows that farmers’ leading sources of informal finance are friends
and relatives (91.6%) and farmers within the same village (18.6%).
Other informal financial resources are other persons and institutions,
including village collectives, mutual-loan clubs, Farmers Cooperation
Fund, and leading agricultural enterprises. Indeed, farmland transfers
have had a significant impact on the rural financial structure. Although

100.00%
91.67%
90.00%
80.00%
70.00%
60.00%
50.00%
40.00%
30.00%
18.59%
20.00%

10.00%

0.00%

Friends and relatives Other farmers of same village

International Review of Financial Analysis 90 (2023) 102897

formal and informal finance have been developed due to farmland
transfers, the proportion of informal finance has been higher on the
original basis.

Investment boosting agricultural productivity is the key to economic
growth and poverty reduction (Deininger et al., 2008). Farmland
transfer-in affects income through the return rate of investment on
farmland. Unlike farmland transfer-out farmers, farmland transfer-in
farmers deposit their income in formal financial institutions. Their de-
posits increased by 7.5% (column 4 of panel A, Table 4), whereas
farmland transfer-out farmers’ deposits increased by 5.1%. There are at
least three reasons for this change in financial behavior. First, combined
with increasing loans, we can infer that deposits come from compen-
sating balances used by formal financial institutions to evade the credit
risk of loans. Second, loan disbursement that needs the borrower ac-
counts and deposits in formal financial institutions improves financial
literacy and influences farmers’ financial behavior. Farmers reassess the
risks and benefits of deposits. Third, income enhancement from
increased agricultural investment can also contribute to deposits as
credit disbursing farmers’ deposits increases income in the RCC. In most
cases, only a small fraction of the formal financial deposits increased due
to the transfer-in of farmland return to the countryside through loans
from formal financial institutions.

Therefore, farmland transfer-in enables farmers to increase their
investment in agricultural production, change the agricultural produc-
tion structure, and increase loans from formal and informal financial
channels. More loans from informal sources than formal financial
sources support the development of informal finance, changing the rural
financial structure. Eventually, informal finance is developed compared
to formal finance for farmland transfer-in and transfer-out.

7. Robustness analysis
7.1. Control more village-level variables

We take “the farmland transfer out (in) proportion of other peasant
households within the village” as the IVs, which represent the land
transfer level of the village. One concern is that these IVs may correlate
with some unobservable village-level factors directly affecting depen-
dent variables. Therefore, we add the average idling farmland area and

10.26%

Other persons

1.92%
I
Agricultural leading enterprises

1.28%

Farmers Cooperation Fund

Fig. 5. Alternative informal financial sources utilized by farmland transfer-in farmers in China.
Notes: The data source is from an in-person interview survey by South China Agriculture University in 2015. This Figure shows types of informal finance used in

percentage by farmland transfer-in farmers.
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Fig. 7. Coefficients of transfer-in (IV model).

Note: The data source is from an in-person interview survey by South China Agriculture University in 2015. Fig. 7 shows the change of coefficients and confidence

interval of transferin; after controlling more village factors.

average farmland fertility in the village as control variables to determine
the sensitivity of coefficients and significance of transferout; and
transferin;. Figs. 6 and 7 show the variation of coefficients and confi-
dence intervals of transferout; and transferin;, respectively (Table 6 pre-
sents specific results). For models where the outcome variables are
deposit, loan willingness, loan, borrow from a private source, co-
efficients and confidence intervals of transferout; and transferin; hardly
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change. For models where outcome variables are agricultural invest-
ment and lend to private source, coefficients and confidence intervals of
transferout; and transferin; change slightly. Even so, farmland transfer-
out still has a significant negative effect on agricultural investment
and a significantly positive effect on lending to private. Farmland
transfer-in still has a significant positive effect on agricultural invest-
ment. Overall, the empirical results after controlling for more village-
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Table 6
IV results with controlling more village-level variables.
Formal finance Informal finance
Agricultural Investment Deposit Loan willingness Loan Borrowing Lending
m 2) ®3) “@ ) 6)
Transfer-out —3.175%** 0.050** —0.126** 0.031 —0.040 0.233*
(0.965) (0.022) (0.057) (0.081) (0.061) (0.121)
Transfer-in 1.411* 0.076*** 0.184* 0.259%** 0.236* —0.088
(0.791) (0.028) (0.105) (0.081) (0.135) (0.050)
Average idling farmland in the village —0.006 0.001 0.006 —0.003 0.000 —0.001
(0.057) (0.005) (0.005) (0.016) (0.005) (0.005)
Average farmland fertility in the village —0.286* —0.029* 0.015 —0.013 —0.003 —0.044%*
(0.157) (0.017) (0.017) (0.035) (0.018) (0.018)
Household Characteristics Yes Yes Yes Yes Yes Yes
Village Characteristics Yes Yes Yes Yes Yes Yes
Province fixed effect Yes Yes Yes Yes Yes Yes
Observation 572 2497 2497 2483 2497 2497

Notes: The data source is from in-person interview survey by South China Agriculture University in 2015. Average idling farmland in the village is calculated by “the
number of idling farmland owned by the household / total number of idling in the villiage”. Average farmland fertility in the village is the average value of all
households’ farmland fertility, which is filled out by farmers. The questionnaire question is: “How do you feel about the overall soil fertility of the cultivated farmland
your household has grown: 1 = Very good; 2 = Good; 3 = Fair; 4 = Bad; 5 = Very bad”, which are subjective categories stated by the respondents. Agricultural
investment is the household food crop and cash crop equipment and machine value (take log). Deposit is a binary variable indicating that household increase deposit
this year (yes = 1, or else 0). Loan willingness is a dummy variable indicating that the household hope to loan more from Formal financial institutions (yes = 1, or else
0). Loan is a binary variable indicating that the household has loan from Formal financial institutions. (yes = 1, or else 0). Borrowing is a binary variable indicating that
the household borrow money from relatives and friends (yes = 1, or else 0). Lending is a dummy variable indicating that the household lend money to relatives and
friends (yes = 1, or else 0). Transfer-out is a dummy that is 1 if households transfer their farmland out. Transfer-in is a dummy that is 1 if households transfer others’
farmland in. Standard errors are shown in parentheses. ***: significant at 1%; **: significant at 5%; *: significant at 10%.

level variables are similar to the previous IV results (Tables 3-5). replaced by a user-specified assumption on a plausible range of y, 74
Therefore, we believe that our IV results are robust. (see eq. (7)). ys3 and y, represents the direct effect of the IV on the
outcome.

7.2. Relaxing instrument exogeneity —_— — )
Yi = vy + 7, transferout; + y,transferin; 4 yotherout; 4 y,otherin;

) 7

Although we have controlled some village-level variables, it is txyteité @
impossible to identify all unobservable factors through which IV affects Here, the definitions of variables are the same as in the 2SLS. The typical
dependent variables. Therefore, we can assume that the instrumental inference approaches are the union of confidence intervals (UCI) and the
variables failed to satisfy the usual exogeneity condition. We test local-to-zero (LTZ). The UCI method uses only a support assumption about 75
parameter sensitivity following the plausibly exogenous estimation and 7,. Specifically, based on the zero first-stage tests, we set the support

method proposed by Conley et al. (2012). In this method, the assump- restriction of y5 € [~ 0.1,0.1], 7, € [ — 0.1,0.1]. The LTZ method requires
tion of the exclusion restriction (y3 = y, = 0) can be relaxed and

Table 7
Conley et al. (2012) ‘s plausibly exogenous bounds.
Formal finance Informal finance

Variable Agricultural investment Deposit Loan willingness Loan Borrowing Lending

(€] 2) 3) “@ %) (6)
Panel A:

UCIy; € [—0.1,0.1], 7, € [— 0.1,0.1]
Transfer-out (—4.931, —0.608) (—0.186, 0.397) (—0.422, 0.147) (—0.294, 0.259) (—0.358, 0.229) (—0.300, 0.727)
Transfer-in (—-0.000, 3.026) (-0.504, 0.511) (—0.206, 0.849) (-0.306, 0.692) (-0.268, 0.774) (-0.355, 0.234)
Household Characteristics Yes Yes Yes Yes Yes Yes
Village Characteristics Yes Yes Yes Yes Yes Yes
Province fixed effect Yes Yes Yes Yes Yes Yes
Observation 572 2497 2497 2497 2497 2497
Panel B:
LTZ y3 ~ U[—0.1,0.1], 74 ~ U[ - 0.1,0.1]

Transfer-out (—4.590, —0.754) (—0.090, 0.314) (-0.471, 0.203) (-0.352, 0.317) (—0.402, 0.278) (-0.323,0.726)
Transfer-in (0.138, 2.813) (—0.340, 0.320) (-0.233, 0.835) (-0.335, 0.706) (-0.283, 0.773) (-0.397, 0.284)
Household Characteristics Yes Yes Yes Yes Yes Yes
Village Characteristics Yes Yes Yes Yes Yes Yes
Province fixed effect Yes Yes Yes Yes Yes Yes
Observation 572 2497 2497 2497 2497 2497

Notes: The data source is from in-person interview survey by South China Agriculture University in 2015. Table 7 reports Conley et al. (2012) ‘s plausibly exogenous
bounds. Agricultural investment is the household food crop and cash crop equipment and machine value (take log). Deposit is a binary variable indicating that
household increase deposit this year (yes = 1, or else 0). Loan willingness is a dummy variable indicating that the household hope to loan more from Formal financial
institutions (yes = 1, or else 0). Loan is a binary variable indicating that the household has loan from Formal financial institutions. (yes = 1, or else 0). Borrowing is a
binary variable indicating that the household borrow money from relatives and friends (yes = 1, or else 0). Lending is a dummy variable indicating that the household
lend money to relatives and friends (yes = 1, or else 0). Transfer-out is a dummy that is 1 if households transfer their farmland out. Transfer-in is a dummy that is 1 if
households transfer others’ farmland in. Standard errors are shown in parentheses. ***: significant at 1%; **: significant at 5%; *: significant at 10%.
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the specification of the distribution, which describes the prior belief about y4
and y, . We assign a uniform distribution over the potential value for y; and
Y4 i€, 73 ~ U —0.1,0.1], 7, ~ U — 0.1,0.1].

Table 7 presents Conley et al. (2012) ‘s plausibly exogenous bounds
results. We find that no matter the UCI or LTZ method, the bounds of the
endogenous variable (transferin; and transferout;) cover our IV results.
That is, all the coefficients of transferin; and transferout; in Table 7 are
within the intervals, indicating that our instrument estimation results
are robust.

7.3. Correcting self-selection bias

When all confounding factors are observable, comparing units with
different treatments but identical pretreatment variables can be given a
causal interpretation (Imbens, 2015). However, as shown in Table A.1,
there are likely to be some systematic differences between households
with farmland transfers and those without farmland transfers, thereby
producing selection bias (Wooldridge, 2010). For example, we find that
the ratio of agricultural income of the household with farmland transfer-
out is lower than those without farmland transfers, indicating that
households with a lower proportion of agricultural income may have
more household members working in the city and thus choose to transfer
farmland out. Therefore, their agricultural investment motivation and
financing demand may be lower. Based on the discussion above, we use
the augmented inverse probability weighting estimator of a doubly
robust estimation approach to understand the effects of farmland
transfers on agricultural investment and financial behavior.

The augmented inverse probability weighting estimator has a double
robust property because it specifies outcome models and treatment
models at the same time. The augmented inverse probability weighting
estimator uses the probability of being in a treatment group by weighing
values to calculate the mean outcome. In this procedure, we weigh ob-
servations on transfers by 1/p; so that weights will be small when the
probability of farmers transferring the farmland is high. We will weigh
observations on farmers not transferring farmland by 1/(1 — p;) so that
weights will be large when the probability of a farmer not transferring
farmland is small. The augmented inverse probability weighting esti-
mator eventually adds an augmentation term in the outcome model. If a
treatment model is specified correctly, the augmentation term equals
zero. If the treatment model is specified incorrectly and the outcome
model is correct, it will rectify the bias, making the estimators robust. So
the augmented inverse probability weighting estimator can provide
better estimators for an augmentation term when the conditional mean
function and the conditional probability function are specified incor-
rectly (Cerulli, 2015; Tan, 2010). In contrast, a propensity score
matching (PSM) model specifies only the treatment model. This char-
acteristic forms a bias correction mechanism and confirms consistent
estimates even if the outcome or treatment model is incorrectly
specified.

First, we specify the outcome model:

m!(x;) = x;é +u; (8)
where y; is the outcome variable, and x; are covariates chosen to explain
the outcome variable.

In the second step, we assume a stable unit treatment value that the
sample is independent and identically distributed, the treatment event is
farmland transfer-out or not, and farmland transfer-in or not. We model
the treatment variable as a function of covariates w;to estimate the

propensity scores PiTm"Sf"””‘ and P/’ ransferin £or each farmer according to
the observable data. This step is the same as the first step of propensity
score matching, which aims to get the propensity score values. Treat-
ment models are as follows:

Transferout
P; (wi)

= W;ﬂ+V1i (9)
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Transferin
plr

: (wi) = wiy +vai (10)

In the third step, we use inverse probability to weigh the conditional
mean. The propensity score (PS) obtained in the second step can be used
to weigh the observed data. Inverse probability weights are calculated as
the inverse of the conditional probability that a farmer transfers
farmland.

Denoting 1/P;(w;) is for the treated farmers and 1/[1 — P;(w;) is for
the untreated farmers, we then write:

min Z{Di[(yi — () | }/ﬁi(wi)

1D

12

N
min Y~ {(1=Dy)[(yi — moi(x:) }/1 - P[(w[)>
i=1
Finally, the estimated average treatment effect on the population is:

N
ATE =1 [ N [my(x)] = [moi(x;) ] (13)

i=1

Fig. A.1 shows the common support of the propensity scores, indi-

cating that we can match the treatment group with the control group
almost exactly, as most propensity scores overlap between the treatment
and control groups. The p-values of the covariates balance test are all
greater than 0.1, which shows that observable explanatory variables are
similar between the treatment and control groups after matching.
Table 8 shows the average treatment effects of farmland transfer out/in
of the AIPW model. The results are very similar to our IV results.
Farmland transfer-in enables farmers to increase agricultural investment
and loans from formal and informal financial channels. Farmland
transfer-out enables farmers to increase deposits and help lend more
money to other farmers.

8. Conclusions

Our study shed light on the restructuring of the rural financial
structure caused by the new round of farmland reform in China. We
found that farmland transfers affect factors allocation, the agricultural
production structure, and the financial structure. We also found that
farmland transfer-out results in farmers lending more funds to other
individuals and reductions in agricultural investment. While farmland
transfer-in caused farmers to borrow more from formal and informal
financial channels, the effect was greater for informal financial chan-
nels. Farmland transfer-in has improved credit demand, increased
agricultural investment, and increased deposits in formal financial in-
stitutions. Compared to formal finance, farmland transfers promote the
development of informal finance even more. Therefore, the rural
financial structure has changed in favor of informal finance.

Many developing countries are faced with the realistic goal of agri-
cultural modernization. When applied to the land system, this goal ne-
cessitates institutional reforms to facilitate farmland renting or selling
and promote economies of scale. However, during the implementation
of these reforms, the rural financial structure needs to undergo trans-
formative changes that align with agricultural modernization. Failure to
adapt the rural financial structure to the requirements of agricultural
modernization may impede the outcomes of land system reforms and
hinder the progress of agricultural modernization.

The practical significance of these findings lies in recognizing that
the reform of the farmland market alone cannot be separated from the
reform of the financial market. Neglecting the reform of the financial
market in the context of rural development may lead to financial and
even economic crises. Therefore, it is crucial to establish a rural financial
structure compatible with the development of the factors market.
Additionally, the importance of informal finance should not be over-
looked, especially in the context of developing countries with a small
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Table 8
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The average treatment effect of the augmented inverse probability weighting estimator model.

Effect on formal financial

Effect on informal financial

Agricultural investment Deposit Loan willingness Loan Borrowing Lending
(€8] 2) 3) “@ ) (6)

Panel A: ATE of Transfer-out

Transfer-out —0.519%** 0.038* —0.023 0.001 —0.026 0.043*
(0.183) (0.021) (0.021) (0.019) (0.023) (0.022)

Observation 622 2699 2699 2699 2699 2699
Agricultural investment Deposit Loan willingness Loan Borrowing Lending
@ @ 3 4 (5) (6)

Panel B: ATE of Transfer-in

Transfer-in 0.685%** 0.073** 0.068** 0.116*** 0.128%*** —0.052
(0.203) (0.030) (0.030) (0.029) (0.031) (0.031)

Observation 616 2678 2678 2678 2678 2678

Notes: The data source is from in-person interview survey by South China Agriculture University in 2015. Table 8 reports average treatment effect of the augmented
inverse probability weighting estimator model. Agricultural investment is the household food crop and cash crop equipment and machine value (take log). Deposit is a
binary variable indicating that household increase deposit this year (yes = 1, or else 0). Loan willingness is a dummy variable indicating that the household hope to
loan more from Formal financial institutions (yes = 1, or else 0). Loan is a binary variable indicating that the household has loan from Formal financial institutions.
(yes = 1, or else 0). Borrowing is a binary variable indicating that the household borrow money from relatives and friends (yes = 1, or else 0). Lending is a dummy
variable indicating that the household lend money to relatives and friends (yes = 1, or else 0). Transfer-out is a dummy that is 1 if households transfer their farmland

out. Transfer-in is a dummy that is 1 if households transfer others’ farmland in. Standard errors are shown in parentheses. ***: significant at 1%; **:

significant at 10%.

farmer-based economy. Due to geographical isolation, formal finance
relies more on contractual incentives to overcome information asym-
metry, while informal finance relies on credit technology to enhance
information sharing. The survey conducted in this study revealed that
69.2% of farmers borrowed without contracts, and 16.4% experienced
overdue informal financial obligations. Given the lower transaction
costs and risks associated with informal finance, it has become the
dominant borrowing activity in China. A rural optimal financial struc-
ture involves the integration of formal and informal sources that may
leverage the strengths of both sectors to address limited enforceability
and fixed transaction costs. As the agricultural and financial sectors
continue to interconnect, the rural financial structure will continue to
evolve.

The results from our paper have several policy implications. First, the
results imply that a comprehensive reforming of the farmland property
rights system may help to facilitate the smooth flow of rural production
factors, mitigate risks associated with agricultural production and op-
erations, optimize the allocation of valuable resources, induce favorable
changes in the production structure, and ultimately uplift the income
levels of rural households. This reform could catalyze positive trans-
formation within rural communities.

Second, as the agricultural sector in China gradually transitions from
labor-intensive to capital-intensive operations, the rural financial sys-
tem needs to adapt accordingly. This adaptive approach ensures that the
financial mechanisms do not become obstacles to agricultural modern-
ization and the broader revitalization of rural areas.

Third, the paper emphasizes the need for a robust connection be-
tween formal and informal finance. It may not be wise to ignore the role
of the informal financial sector in Chinese rural areas. By forging strong
institutional connections between formal and informal financial sectors,
policymakers can harness the comparative advantages of both sectors.
This collaboration allows for a more inclusive and effective financial
ecosystem that meets the diverse needs of rural communities.

Fourth, the paper underscores the importance of regulating the
development of informal finance while embracing the integration of
financial technology within this sector. Informal finance possesses an in-
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significant at 5%; *:

depth understanding of the unique financial requirements of rural
households and the flexibility to adapt credit models accordingly. It
serves as a valuable complement to formal finance. Therefore, promot-
ing responsible and well-regulated development of informal finance,
combined with the prudent utilization of financial technology, could
unleash the full potential of this sector and empower rural communities
economically.

In conclusion, these potential policies serve as a blueprint for sus-
tainable rural development, aiming to create an enabling environment
where property rights, financial systems, and technological advance-
ments work hand in hand to enhance agricultural productivity, foster
rural prosperity, and improve the overall well-being of rural households.

Note: The data source is from an in-person interview survey by South
China Agriculture University in 2015. Fig. 4 shows types of collateral
used by farmland transfer-in farm households. “None” means no
collateral. “House and residences” means house and residence farmland
owned by farmers. “Other properties” includes fixed asset, crops, agri-
cultural order, farmland management and contract right, deposit certi-
fication and so on.
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Appendix

Table A.1
Inter-group difference for all variables.

Variable Both transfer-out and Only Transfer-out Only Transfer-in Neither land transfer-out or Difference
transfer-in transfer-in
Mean Std. Mean Std Mean Std Mean Std 1)-(7) 3)-(7) 5)-(7)
@ (2 3 “ 5 (6) ) [€C))
Dependent variables
Loan 0.355 0.484 0.173 0.378 0.288 0.455 0.182 0.386 —0.010
Loanw 0.444 0.502 0.245 0.430 0.381 0.488 0.302 0.459 —0.057***
Deposit 0.466 0.504 0.327 0.469 0.318 0.468 0.268 0.443 0.059%** 0.050*
Borrowp 0.511 0.505 0.327 0.469 0.470 0.500 0.364 0.481 —0.036 0.107%***
Lendp 0.488 0.505 0.359 0.480 0.334 0.475 0.297 0.457 0.062%** 0.038
Ainvest 7.984 1.485 6.895 1.756 8.073 1.727 7.552 1.480 —0.657***  0.521***
Household Characteristics
Gender 0.733 0.447 0.588 0.492 0.665 0.472 0.645 0.478 0.088 —0.057** 0.023
Age 43.088  13.295 43.482  15.253 43.359  13.307 43.567  15.400 —0.407 —0.085 —0.624
Educ 2.111 0.884 2.139 0.995 1.900 0.904 2.085 0.998 0.026 0.053 —0.175%**
Income 3.000 1.331 2.727 1.132 2.672 1.130 2.644 1.116 0.358%** 0.083 0.015
Juniorh 2.088 1.221 2.169 1.224 2.411 1.234 2.264 1.317 -0.175 —0.095 0.147*
Seniorh 0.933 1.250 0.840 1.105 0.868 1.014 0.784 0.984 0.142 0.055 0.083
Laborratio  0.753 0.238 0.713 0.244 0.763 0.381 0.721 0.231 0.032 —0.008
Farming 1.311 1.221 0.697 0.916 1.394 1.033 1.095 1.063 0.213 —0.398*x*
Relative 0.111 0.317 0.046 0.209 0.050 0.210 0.059 0.236 0.051 —-0.014
Cadre 0.177 0.386 0.123 0.329 0.169 0.380 0.119 0.323 0.059 0.004
Farmlands ~ 8.729 11.775 6.755 21.506 10.333  48.266 6.189 9.082 2.585* 0.566
Agincome 0.433 0.364 0.301 0.318 0.440 0.330 0.372 0.331 0.060 —0.071%**
Title 0.533 0.504 0.526 0.499 0.513 0.500 0.547 0.497 —0.012 —0.020
Village Characteristics
Economy 0.066 0.252 0.042 0.201 0.083 0.285 0.064 0.245 0.003 —0.022* 0.018
Transport 0.067 0.252 0.123 0.329 0.036 0.185 0.062 0.240 0.005 0.062%** —0.025%

Note: The data source is from an in-person interview survey by South China Agriculture University in 2015. Table A.1 reports descriptive statistics and inter-group
difference of all variables we used in the paper. The “difference” is the two-sample t-test between the farmland transfers and non-transfers groups. The null hy-
pothesis is that there is no difference in mean between two groups.

Table A.2
First stage regression.

First-stage outcome: transfer-out

Second stage outcome Agricultural investment Deposit Loan willingness Loan Borrowing Lending
@ (2) 3) 4 (©)] (6)
Panel A: first-stage for farmland transfer-out
IV: otherout 0.3497%* 0.601%** 0.601%** 0.601*** 0.600%** 0.600%**
(0.060) (0.031) (0.028) (0.028) (0.031) (0.031)
Household Characteristics Yes Yes Yes Yes Yes Yes
Village Characteristics Yes Yes Yes Yes Yes Yes
Province fixed effect Yes Yes Yes Yes Yes Yes
Observation 572 2497 2497 2497 2497 2497
First-stage F-statistic 24.29 39.48 227.52 227.52 185.23 185.23
First-stage outcome: transfer-in
Second stage outcome Agricultural investment Deposit Loan willingness Loan Borrowing Lending
(€3] ) 3) @ ) (6)
Panel B: first-stage for farmland transfer-in
1V: otherin 0.497*** 0.401%** 0.401%** 0.401%*** 0.403*** 0.403***
(0.076) (0.044) (0.036) (0.036) (0.045) (0.045)
Household Characteristics Yes Yes Yes Yes Yes Yes
Village Characteristics Yes Yes Yes Yes Yes Yes
Province fixed effect Yes Yes Yes Yes Yes Yes
Observation 572 2497 2497 2497 2497 2497
First-stage F-statistic 27.65 11.05 68.22 68.22 41.71 41.71

Notes: The data source is from in-person interview survey by South China Agriculture University in 2015. Table A.2 reports first stage regression of IV approach.
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Fig. A.1. The common support of the propensity scores.
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Does Heterogeneity in Social Capital Affect the Depth of Rural Finance?
A Multiple — Mediation Semiparametric Estimation Model

Jiang Meishan' Peng Donghui' Ye Meiting' Li Jingrong®

(1. School of Economics & Management South China Agricultural University Guangdong
Guangzhou 510642 China;
2. Institute for Economic and Social Research Jinan University Guangdong

Guangzhou 510632 China)

Abstract: Using a multiple mediation semi — parametric estimation model based on a survey
conducted on rural households in 9 provinces in China this study investigates the effects of social
capital heterogeneity on rural financial depth and the mechanisms behind such an effect. The re—
sults showed that political organizational and financial social capital improved the depth of rural
finance through information screening supervision and restraint while kinship social capital had
no significant impact. Political social capital enhanced rural financial depth mainly by restricting
farmers’ noncompliance behaviors while organizational and financial social capital enhanced fi-
nancial depth mainly by identifying farmers’ risk preferences. Therefore the participation of polit—
ical organizational and financial social capital through financial linkages is conducive to in —
depth development of rural finance.

Keywords: social capital heterogeneity rural financial depth multiple mediation model

semiparametric estimation
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Farmers’ cooperatives and smallholder farmers’ access to credit: &=
Evidence from China
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ARTICLE INFO ABSTRACT
Keywords: Farmers’ cooperatives serve as effective means of transforming smallholder farmers’ production
Smallholder farmers methods in the process of agricultural modernization in developing countries. This paper aims to

Agricultural modernization
Farmers’ cooperatives
Access to loan
Institutional finance

examine the credit effects of farmers’ cooperatives by employing a framework based on institu-
tional finance theory. Based on the 2021 China Household Finance Survey data, an endogenous
switching probit model is employed to explore the impact of cooperative membership on
smallholder farmers’ access to credit. The research findings indicate the following: i) Farmers’
cooperatives possess information advantages, as financial institutions gain access to smallholder
farmers’ information through the organized value chains of farmers’ cooperatives, leading to a
direct reduction in transaction costs and an improvement in access to credit. ii) Farmers’ co-
operatives can promote smallholder farmers’ agricultural investments, increase household in-
come for smallholder farmers, enhance the liquidity of farmland, and further improve access to
credit for smallholder farmers. Therefore, farmers’ cooperatives represent an inevitable trend in
the agricultural modernization of developing countries. Rural financial institutions should alter
their financial models and resolve adverse selection and moral hazard issues in the credit process
through organizational approaches, thereby enhancing access to credit for smallholder farmers.

1. Introduction

Smallholder farmers (hereinafter referred to as SFs) are microeconomic entities engaged in small-scale family farming operations.
They operate at the household level, relying primarily on their own labor and personal ownership of production assets to meet their
consumption needs (Sibhatu and Qaim, 2018). SFs are characterized by part-time farming, low livelihood levels, deep-rooted tradi-
tional cultural characteristics, and a high propensity for risk aversion (Ellis, 1993). In 2008, the World Bank defined SFs as farmers with
cultivated farmland areas smaller than 2 ha (5 acres). The majority of farmers in developing countries are SFs, and as of 2019, 98% of
farmers in China fall into this category.! SFs’ production relationships are contradictory to the marketization, industrialization,
technological advancement, industrial organization, and socialization characteristics of modern agricultural productivity. The organic
link between SFs and the development of modern agriculture must be facilitated through organizations to provide modern agricultural
services (Bernard and Spielman, 2009; Jardine et al., 2014). This approach has also been recognized and promoted by the Chinese
government as a means to address this contradiction.

* Corresponding author.
E-mail address: lijingrong@scau.edu.cn (J. Li).
1 The data was obtained from speech by Han Jun, vice minister of Agriculture and Rural Affairs of China, at the press conference held by the State
Council Information Office in March 2019. The online link is www.gov.cn.
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Farmers’ cooperatives, as a primary form of organization in many developing countries, operate within a network of relationship
contracts characterized by mechanisms of interest alignment. The ultimate goal of agricultural cooperative development is to effec-
tively reduce transaction costs and production costs by utilizing labor, farmland, and capital resources efficiently. By extending the
agricultural value chain, farmers’ cooperatives aim to increase the prices of agricultural products and subsequently enhance SFs’
income (Bernard and Spielman, 2009; Jardine et al., 2014; Kansanga et al., 2018). On one hand, farmers’ cooperatives can regulate
transaction patterns and behaviors, leading to cost savings (Candemir et al., 2021). On the other hand, the organizational structure of
agricultural integration allows for internal division of labor, further extending the agricultural value chain, and improving the level of
agricultural industry through forms of agricultural organization and socialization (Huang and Liang, 2018). Consequently, farmers’
cooperatives transform the economic and social characteristics of smallholder farmers and generate financial effects as a result. These
effects represent one of the numerous mechanisms that link SFs and farmers’ cooperatives in terms of their mutual interests (Abate
et al., 2016).

In developing countries, SFs face greater credit constraints and the poverty trap, which keeps them distanced from modern agri-
culture. The most significant reasons for the credit constraint among SFs are information asymmetry in household production patterns,
uncertainty in agricultural returns, and a lack of qualified collateral due to weak asset liquidity. Even if information asymmetry is
resolved, the uncertainty in returns necessitates collateral when borrowing from formal financial institutions. However, the specificity,
uncertainty, and low transaction frequency of rural assets limit their liquidity as collateral, and institutional deficiencies further
restrict liquidity (Williamson, 2000). These factors ultimately contribute to SFs’ credit constraint. Financial innovations from an
institutional perspective have been attempted and implemented in developing countries to alleviate credit constraints on SFs.
Currently, there are two main approaches to addressing the collateral tyranny in rural credit markets. The first approach is the
capitalization of rural assets, particularly farmland. The second approach is the organization of SFs, wherein various forms of orga-
nizations serve as third-party guarantees or intermediaries for SFs’ credit information, restructuring the traditional credit process. In
theory, the role of organizations is expected to be more significant than the capitalization of rural assets, as improving the liquidity of
rural assets also requires organizational participation. Farmers’ cooperatives currently represent the primary form of organization in
rural China, and if SFs can enhance their access to credit through participation in farmers’ cooperatives, it would resolve their credit
constraint issues, strengthen both small and large-scale farmers, and promote the modernization of agriculture in developing countries.

Existing research on farmers’ cooperatives has mostly focused on the influence of cooperative membership on the adoption of
chemical fertilizers (Ma et al., 2018), commercialization behavior (Bernard et al., 2008; Bernard and Spielman, 2009; Wollni and
Fischer, 2015), productivity (Lin et al., 2022), household income (Hoken and Su, 2018), farm sustainability (Candemir et al., 2021),
distributional effects (Ito et al., 2012) and household welfare (Ma and Abdulai, 2016; Wossen et al., 2017; Kumar et al., 2018). There is
a research gap regarding the credit effects of farmers’ cooperatives. Therefore, our study aims to analyze the credit effects and the
mechanisms of farmers’ cooperatives. Our research makes contributions in the following three aspects: First, to the best of our
knowledge, this study is the first to examine the impact of cooperative membership on SFs’ access to credit. Second, this study attempts
to investigate the mechanisms from the perspective of the welfare benefits brought by farmers’ cooperatives, including income
improvement, increased investment, and enhanced farmland liquidity. Finally, unlike previous studies that focused on general farming
households, our research specifically targets SFs. We define SFs based on specific criteria outlined in the Third National Agricultural
Census in China. These criteria define SFs based on the number of crop maturity cycles per year and the scale of land in the local
context, which is more scientific compared to the World Bank standards. Our findings indicate the following: Farmers’ cooperatives
possess information advantages. Financial institutions, through the organized supply chain, acquire information on SFs’ production,
income, and other factors, directly reducing transaction costs for SFs and financial institutions, thus improving access to credit. At the
same time, farmers’ cooperatives enhance SFs’ access to credit through the following mechanisms: First, from the perspective of credit
demand, participation in farmers’ cooperatives can increase agricultural investments for SFs, thus raising their credit demand. From
the perspective of credit supply, farmers’ cooperatives alter traditional financing models. Second, through their advantages in pur-
chasing, production, and sales, farmers’ cooperatives increase household income for SFs, change the risk evaluation by financial in-
stitutions, and improve the accessibility to credit for SFs. Lastly, farmers’ cooperatives enhance farmland liquidity, allowing SFs to
provide qualified collateral to financial institutions, thereby improving access to credit.

The remaining sections of this paper will unfold our research in the following aspects: Section 2 provides an introduction to the
research background. Section 3 discusses the underlying logic of how farmers’ cooperatives influence the SFs’ access to credit. Section
4 presents the data and corresponding descriptive statistics, providing detailed information on the data and variables used. Section 5
outlines the empirical specifications employed in the analysis. Section 6 presents the results of the empirical research. The conclusions
of this paper are presented in Section 7.

2. Background
2.1. The development of farmers’ cooperatives in China

The development of farmer cooperatives in China has its roots in the cooperatives established during the era of socialist trans-
formation and has since evolved into specialized cooperatives. This development showcases the agricultural policy reforms in China,
encompassing the transition from the initial phase of socialist transformation to the current era of agricultural modernization. Ac-
cording to the classification proposed by Zhang (2021) and Zhu and Liu (2019), the development of cooperatives in post-revolution
China can be categorized into three distinct stages: the period from the establishment of the People’s Republic of China to the
pre-reform and opening-up era, the period of reform and opening-up, and the new era of socialism.

2
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The period from the establishment of the People’s Republic of China to the pre-reform and opening-up era (1953-1978) can be
delineated into three distinct phases. The period from 1953 to 1956 was the primary cooperatives stage in rural China. During this
period, farmers retained ownership of the means of production and farmland, while the agricultural production and management
rights were held by the cooperatives. Farmer participation in cooperatives was voluntary during this phase. From 1956 to 1958, the
phase transitioned to advanced cooperatives. In this stage, the means of production and land belonged to the cooperatives, which also
had the right to manage agricultural production. Farmers were compelled to join the cooperatives during this period. Subsequently,
after 1959, the cooperative system transitioned into the People’s Communes. Throughout these three stages, farmers gradually
transitioned from voluntary to compulsory membership, and their means of production and land gradually became owned by the
cooperatives. Additionally, farmers lost their rights to manage agricultural production. Eventually, the cooperatives were transformed
into people’s communes.

Until the implementation of the Household Responsibility System (HRS) in 1978, farmers in China owned the means of production,
while farmland was collectively owned. Under this system, farmers held farmland contracting and management rights, as well as
agricultural production and management rights. Agricultural products belonged to the farmers after the payment of agricultural taxes,
until the abolition of agricultural taxes in 2006.

During the period of reform and opening-up (1978-2017), the cooperative sector experienced a resurgence, guided by the prin-
ciples of voluntary membership and freedom of withdrawal, while enjoying substantial operational autonomy. Unlike before the
reform and opening-up, from this stage onwards, farmers can freely choose to join or withdraw from cooperatives. In 2006, the
government issued a directive approving the establishment of credit cooperatives in rural areas, allowing farmers and rural small
enterprises to initiate the creation of community-based credit cooperatives that serve as member-oriented organizations with dem-
ocratic management by members. This marked a stage of integrated development for cooperatives in China, encompassing specialized
cooperation, supply and marketing cooperation, and credit cooperation. In 2007, the "Law of the People’s Republic of China on
Farmers’ Specialized Cooperatives" was enacted, with both central and local governments allocating funds to support specialized
farmer cooperatives in carrying out services such as information dissemination, training, agricultural product quality standards and
certification, agricultural production infrastructure construction, market marketing, and technology promotion. These measures
further facilitated the rapid development of cooperatives.

During the socialist new era phase (2017-), significant developments have occurred in the cooperative sector. In 2017, the “Law of
the People’s Republic of China on Farmers’ Specialized Cooperatives” was revised, leading to the diversification of cooperative forms.
The government has implemented measures to promote the development of farmers’ specialized cooperatives, including fiscal support,
tax incentives, support in finance, technology, and talent, as well as industrial policy guidance. These measures have played a crucial
role in fostering the rapid advancement of cooperatives in China.

In comparison to cooperatives in Europe, America, and other developing countries, Chinese farmer cooperatives demonstrate
distinctive characteristics (Huang and Liang, 2018). First, these cooperatives assume a public role in the implementation of national
agricultural policies. Chinese farmer cooperatives are mandated to meet the requirements of cooperation, industrialization, and so-
cialization in the context of agricultural modernization. They encompass a wide range of functions, including procurement, pro-
duction, marketing, agricultural technology, and acting as political representatives for farmers. Second, aiming for shared prosperity,
these cooperatives emphasize elite governance rather than relying solely on consensus-based governance. Member heterogeneity is
significant, with a prevailing model characterized by large farmers providing assistance and management to SFs. Decision-making and
distribution of benefits are based on the level of capital investment, resembling a shareholding cooperative system. Lastly, Chinese
farmer cooperatives tend to be small in scale and exhibit a strong local focus. They are limited in their national and global outreach,
lacking cross-border cooperatives at the national or even international level.

Rural cooperatives represent an organizational form of agricultural industrialization, offering several benefits for SFs: (i) Farmers’
cooperatives serve as a bridge between the government and its members, facilitating the dissemination of government policy infor-
mation, implementation of policy support, and provision of technical assistance, thereby enhancing farmers’ negotiating power. (ii)
Farmer cooperatives act as a link between the market and their members. They centralize the procurement of seeds, pesticides, fer-
tilizers, etc., reducing production costs and ensuring quality. Farmers’ cooperatives coordinate with enterprises to standardize product
specifications and quality, expand market access, and increase sales volume. (iii) Enhance households’ income. The operational model
of the cooperative reduces farmers’ production costs, increases the selling prices of agricultural products, and consequently raises
households’ income. However, farmers forfeit their autonomy in production and the right to distribute profits after participating in
cooperatives, which constitutes the primary cost of cooperatives participation. After joining cooperatives, production decisions and
profit allocations are no longer made by individual farmers but by cooperatives. State subsidies are also collected and distributed
collectively by cooperatives, eliminating individual decision-making power over them. Consequently, there are information asym-
metry problems between SFs and cooperatives’ managers. For instance, poor management of the cooperative, improper technical
utilization due to managerial deficiencies, insufficient assessment of market risks may negatively impact the cooperative’s operations
and consequently decrease households’ income.

2.2. Credit constraints faced by smallholder farmers in developing countries

In developing countries, SFs commonly face credit constraints imposed by formal financial institutions (Boucher et al., 2008). To
provide fair financial inclusion opportunities for SFs, China implemented the New Rural Finance Policy in 2006, allowing for the
establishment of credit cooperatives. Similar financial organizations have also been established in other developing countries,
significantly improving the rural financial system and increasing rural financial supply capacity. Although the financial inclusion of
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rural households has increased substantially in many developing countries in recent years, a significant number of SFs continue to face
credit constraints, indicating that the issue of credit constraints has not been fundamentally alleviated (Balana et al., 2022). While
information asymmetry in household production and the uncertainty of agricultural returns contribute to the credit constraint of SFs
(Peng et al., 2021), the fundamental cause can be attributed to the "Tyranny of Collateral" as proposed by Rajan and Zingales (2003):
the lack of a social credit system and the failure of contract enforcement mechanisms. These factors make it difficult for formal
financial institutions to address information and default risks using transaction credit (Barrot, 2016).

The equilibrium of rural credit markets in the absence of collateral is characterized by adverse selection and credit constraints
under information asymmetry. Even in the presence of information symmetry, smallholder farmers’ agricultural production charac-
teristics, including low resilience to market and natural risks, limited production elasticity, and lower insurance rates, resulting in
highly unstable incomes. As a result, formal financial institutions require collateral to mitigate default losses.

However, the limited liquidity of assets owned by farmers results in a lack of qualified collateral. For instance, farmland serves as
the primary asset held by farmers. However, in China, farmland exhibits characteristics of fixed geographic location, fragmentation,
and dispersion, resulting in a high degree of asset specificity. Furthermore, although central policies and relevant legal regulations
have eased restrictions on utilizing farmland as collateral, numerous details remain ambiguous. Uncertainties persist regarding
whether the mortgagee is limited to formal financial institutions such as banks, the necessity of approval from the farmland contracting
parties for mortgage arrangements, and the redemption process after debt repayment. These policy-level uncertainties amplify the
uncertainty associated with collateral disposal. Collectively, these factors indicate that the present farmland transfer market in China
remains limited, characterized by a low degree of liquidity in farmers’ farmland assets. In cases of farmer default, banks encounter
significant transaction costs when disposing of farmland usage rights.

In an environment where credit constraints are dominated by limited liability, wealth serves as collateral that limits defaults.
Therefore, financing capacity increases with existing wealth. In a market dominated by moral hazard, financing capacity weakens with
increasing wealth. This is because the inherent conflict between borrowers’ intangible repayment efforts and the tangible returns
allocated to lenders and borrowers generates negative incentive effects and disutility for borrowers, but borrowers do not bear the full
consequences of effort disutility (Conning and Udry, 2007). Consequently, as wealth increases, borrowers seek lower interest rates
since greater wealth may result in more losses. The wealthy are more likely to engage in riskier production activities (Boucher and
Guirkinger, 2007). These characteristics reduce the financing capacity of the wealthy, diminish contract matches, and prompt the use
of internal capital for financing with increasing existing wealth (Paulson et al., 2006; Boucher and Guirkinger, 2007). Hence, SFs in
developing countries face a credit market dominated by limited liability.

3. Conceptual framework
3.1. Information advantage of farmers’ cooperatives

Organizations of SFs refer to the process, institutions, or state in which SFs, based on the requirements of modern agriculture, adopt
a market-oriented approach, cooperative systems as the foundation, and an incentive mechanism as the bond, effectively integrating
various elements. This integration aims to achieve an organic combination of cooperativization, industrialization, and socialization in
modern production models (Cook, 1995). The organizations can be categorized into production organizations (e.g., professional
technical organizations, labor output organizations, entrepreneurial organizations) and transaction organizations (farmland co-
operatives, rural financial cooperatives, or mutual financial organizations), which facilitate the transmission of internal information
among SFs, mitigate information asymmetry and alter the economic and social attributes of SFs.

The participating organizations, whether they are production organizations or transaction organizations, establish a mutually
cooperative pattern between formal financial institutions and rural intermediaries (insiders), enabling financial institutions to provide
credit to SFs in a market-oriented manner. This phenomenon is referred to as financial linkage (Pagura and Kirsten, 2006). The or-
ganizations not only undertake the tasks of screening, monitoring, and loan repayment but also determine the scale and interest rates
of credit. Formal financial institutions can also engage the organizations (rural intermediaries) and pay them commissions. Therefore,
the role of organizations in the financial linkage is as follows: First, it allows formal financial institutions to become insiders through
the organizations, reducing the level of information asymmetry, as this type of information asymmetry is unknown to outsiders and the
cost of obtaining information is higher than the expected returns due to its fragmented nature. Second, rural intermediaries can access
relatively low-cost credit funds, achieving economies of scale. Third, competition among private intermediaries can lower market
interest rates and improve the accessibility of loans for SFs (Figueiredo and Franco, 2018).

The agricultural industry chain production organizations that have emerged under the background of agricultural modernization,
industrialization, and socialization have also played an important role in alleviating the credit constraints of SFs. Vertically integrated
production organizations (company + specialized cooperatives + SFs) improve the operational efficiency and effectiveness of the
entire agricultural industry chain by linking production, processing, distribution, and sales processes (Ma and Abdulai, 2016). It
changes the weak position of SFs in the market. As an integrated organization that strengthens the linkages between SFs, companies,
and markets in agriculture, industry, and commerce, it can collect and summarize information from various entities in the industry
chain and promote the formation of an information network system within the agricultural industry chain, enabling a certain degree of
information sharing with external formal financial institutions (Zhou et al., 2019). Through the contractual relationships in the in-
dustry chain, formal financial institutions can obtain dynamic production and operational information from SFs, such as quality,
business scale, capital utilization efficiency, the profitability of business activities, market demand, and agricultural product prices
(Pearce, 2003).
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Farmers’ cooperatives provide modern production and operational services to SFs through vertically integrated production and
sales models. Within this framework, products, contracts, and agricultural production facilities have emerged as collateral for supply
chain finance, possessing self-liquidating properties. Concurrently, farmers’ cooperatives can utilize the threat of expelling SFs as an
incentive for them to fulfill contracts. Due to the specific characteristics of agricultural assets, these collateral items acquire higher
value within the organizational context. Farmers’ cooperatives integrate the agricultural value chain, transforming relationships from
spontaneous transactions into integrated models, aiming to enhance financing prospects within the value chain and facilitate the
inflow of external funds into the industry chain (Orwothun and Qutieshat, 2022). Based on these premises, this study proposes Hy-
pothesis 1:

Hypothesis 1. Farmers’ cooperatives alleviate information asymmetry between SFs and financial institutions, thereby enhancing
SFs’ access to credit.

3.2. The potential mechanisms through which cooperative membership rights influence access to credit

3.2.1. Agricultural investments

Farmers’ cooperatives increase the likelihood of successful agricultural investments for SFs through various channels. First, the
organization synergizes rural industry resources, develops specialized industries, and creates investment projects. It provides
comprehensive services throughout the entire process, including seed supply, technical guidance, pest and disease control, and product
marketing. This generates investment demand among SFs, lowers investment risks, and increases the likelihood of technology
adoption, thereby promoting agricultural investment (Ma and Abdulai, 2019). Second, farmers’ cooperatives facilitate mechanization,
modernization, socialization, and ecologicalization of SFs’ investments through joint ventures, enabling them to enter the threshold of
modern agricultural investment and enhance investment efficiency (Candemir et al., 2021). Additionally, the commitment of SFs to
invest in the cooperative upon joining serves as a driving force for increased agricultural investments (Ma and Abdulai, 2019).
Moreover, joining a cooperative offers tax benefits, incentivizing investment (Hoken and Su, 2018). Furthermore, the organization of
SFs reduces transaction costs involved in negotiations, contracting, and other dealings with investment projects, thereby encouraging
agricultural investments (Ma and Abdulai, 2019). In conclusion, farmers’ cooperatives lower investment costs, increase agricultural
product investment prices, reduce investment risks, and enhance investment returns. This leads to an expansion of SFs’ agricultural
investments, thereby increasing credit demand. The increase in agricultural investment implies an increase in the fixed assets owned
by farmers, such as large machinery. These can serve as collateral when applying for loans. Banks can easily monitor investments in
assets with specific purposes, thereby reducing moral hazard and regulatory costs, and increasing the supply of credit. Hence, an
increase in agricultural investment triggers a rise in both the demand for and supply of credit, consequently enhancing farmers’ access
to credit. Based on these observations, we propose the following Hypothesis 2:

Hypothesis 2. Farmers’ cooperatives enhance household agricultural investments among SFs, increase the credit demand of SFs, and
thereby improve SFs’ access to credit.

3.2.2. Household income

The production scale of SFs depends on household consumption satisfaction and population differentiation. Participation in
farmers’ cooperatives alters the production equilibrium of SFs. First, farmers’ cooperatives, as institutional mechanisms, aim to
mitigate price losses caused by oversupply, combat opportunism, and address risks resulting from market failures (Cook, 1995).
Second, improvements in prices and non-price factors, including standardization, food safety, contractual arrangements, facilitated
market access, technology dissemination, social capital networks, and member capacity building, enhance the marginal income of SFs.
Additionally, farmers’ cooperatives reduce the risks associated with market entry for SFs through contractual arrangements and de-
rivatives trading, thereby improving income stability. Liu et al. (2007) conducted field surveys in county-level areas and found that
low-income farmers had difficulty obtaining loans from financial institutions such as credit cooperatives and banks, but coverage rates
increased significantly as household income levels improved. With the same loan amount, Hodula et al. (2023) found that income is the
primary influencing factor for financial institutions in providing loans because annual incomes will contribute to borrowers’ total debt
settlement. An increase in income can enhance the repayment capacity of households, thereby reducing moral hazard problems and
increasing farmers’ access to credit. Based on these considerations, we propose the following hypothesis:

Hypothesis 3. Farmers’ cooperatives increase household income for SFs, enhance their creditworthiness evaluation, and subse-
quently improve SFs’ access to credit.

3.2.3. Farmland liquidity

New institutional economics takes transactions as the unit of analysis, with frequency, uncertainty, and asset specificity as key
dimensions. Frequency and asset specificity are major factors influencing governance modes (Riordan and Williamson, 1985).
Governance refers to the actions taken to achieve order, resolve conflicts, and obtain common interests. Williamson (2002) suggests
that the optimal governance structure can effectively facilitate transactions while minimizing contract and performance costs.
Governance structures can be categorized as market-based, hybrid, and hierarchical. The stronger the asset specificity, the further the
chosen organizational structure deviates from market governance (Riordan and Williamson, 1985). Asset specificity intensifies the
losses incurred from opportunism, necessitating organizational arrangements to safeguard transactions. Efficiency-building efforts can
reduce transaction costs. Markets possess spontaneous adaptability, while organizations exhibit cooperative adaptability, enabling
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further progress in long-term contracts (Wollni and Fischer, 2015).

The asset specificity of agricultural assets held by SFs enhances bilateral dependency, making the mixed structure of farmers’
cooperatives more suitable for the SFs’ credit market. Farmland is the most valuable asset for SFs, and farmland mortgage loans form
the core business of rural mortgage markets. Farmland tenure reforms in most developing countries have provided formal property
rights to farmland, established channels for farmland transfer, increased the net collateral value of farmland, and reduced leverage. By
mitigating agency problems and utilizing farmland assets as collateral, credit constraints can be alleviated and risk discounts and
interest rates can be lowered in rural credit markets dominated by limited liability. However, in China, issues such as redemption,
resale, and collateral transfer of farmland have resulted in high transaction costs for farmland mortgage loans, particularly for small
plots of farmland. Due to high asset specificity, high uncertainty, and low transaction frequency of farmland, farmland transfer in rural
China is not active. Formal financial institutions face high transaction costs when dealing with farmland assets of SFs in case of contract
violation. Due to the long production cycle of agriculture, the lack of farmland appraisal institutions, and the imperfections in the
farmland transfer market, as the scale of circulation increases, the growth rate of farmland transfer slows down and transaction fre-
quency decreases. Furthermore, fixed geographical location and farmland specificity increase the marginal production cost of farm-
land inflows as the trading radius expands, reducing the likelihood of contract signing. This means that the buyer’s market is largely
limited to SFs within the same village, resulting in a weak market when banks dispose of farmland assets, making it difficult to
compensate for these costs as transactions do not occur frequently due to asset specificity and uncertainty. Therefore, SFs face
challenges in implementing farmland mortgages. If political, legal, and moral factors impede the development of property rights, the
costs will be even higher. As a result, even if SFs possess farmland ownership, they may be excluded from the credit market.

Farmers’ cooperatives can reduce transaction costs” associated with farmland disposal. On one hand, they can increase the like-
lihood of contiguous farmland parcels by integrating small, scattered plots of farmland owned by SFs, thereby reducing the geographic
specificity of the farmland. On the other hand, they can embed contract enforcement within the relational network of SFs, effectively
monitoring and promoting SFs’ performance through reputation mechanisms, thus reducing uncertainty in the transaction process.
Additionally, farmland can circulate within the agricultural cooperative, internalizing the transaction costs of farmland valuation and
information search, and mitigating the adverse effects caused by the lack of a farmland valuation system and imperfect circulation
markets. Therefore, farmers’ cooperatives can alleviate SFs’ credit constraints. We propose following Hypothesis 4.

Hypothesis 4. Farmers’ cooperatives can mitigate SFs’ credit constraints by enhancing farmland liquidity, thereby improving their
access to credit.

4. Data and variables
4.1. Data

The data used in this study comes from the 2021 wave of the China Household Finance Survey (CHFS) conducted by the South-
western University of Finance and Economics, and survey data on Inclusive Finance and Agricultural Research conducted by the South
China Agricultural University. It is the largest unofficial household asset sampling survey project in China. The data covers various
information, including household assets, liabilities and credit constraints, income, consumption, social insurance, demographic
characteristics, employment, payment habits, etc. The sample size of the 2021 survey is 22,027 households from 29 provinces, 269
counties, and 1028 village or neighborhood committees in China. Among the sampled households, there were 8703 households from
rural areas and 13,324 households from urban areas.” We define SFs as those who hold farmland of fewer than 6.67 ha (100 mu) in
areas with a single harvest per year, or less than 3.34 ha (50 mu) in areas with multiple harvests per year, based on the criteria specified
in China’s Third National Agriculture Census.

4.2. Proxy variables and descriptive statistics

This paper aims to study the impact of cooperative membership on credit access. The dependent variable is credit access. Referring
to Cheng et al. (2021), we use a binary indicator “whether the household received loans from banks or credit cooperatives, Yes= 1,
otherwise= 0" as a proxy variable of access to credit. The core explanatory variable is cooperative membership. We use a binary
indicator “whether the household has the membership in the cooperative, Yes= 1, otherwise= 0" for the proxy variable of cooperative
membership. Credit access may be related to many household characteristics. These characteristics may directly affect the household’s
access to credit. There is an omitted variable bias if we omit these household characteristics. Therefore, we choose the following
variables as control variables according to previous studies (Ma et al., 2018; Ma and Abdulai, 2019; Lin et al., 2022): age, household
head’s gender, household head’s education level, household head’s village cadre status, household head’s financial literacy, number of
household member with junior high school level, number of doing farming in the household, number of household members working
outside the village, annual household income, household’s financial asset (take log), area of household farmlands (take log). In
addition, the access to credit may have village differences. For this reason, we use the primary fuel types used for cooking in the village

2 Transaction costs in farmland disposal including search costs, negotiation and signing costs, and supervision and execution costs.
3 For detailed information on the sampling process, please refer to the official website of the China Household Finance Survey (CHFS) at https://
chfs.swufe.edu.cn/.
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to capture the economic development of the village. Additionally, we use the number of bank outlets in the village, the distance
between bank outlets and village committees, and the number of financial service outlets (including self-service banks, ATMs, and
agricultural financial service points) to capture the financial development of the village.

Finally, we include dummy variables for the eastern, central, and western regions” in the regression to account for regional dif-
ferences among households. Fig. 1 shows the regional distribution of cooperatives in the sample. It can be observed that the majority of
cooperatives in the sample are located in the western region, accounting for 46.3%. The eastern region follows with 28.1%. Lastly, the
central region accounts for 25.6%. The number of cooperatives in the eastern and central regions is similar, with the western region
having the most. Additionally, in terms of the participation rates in cooperatives (see Fig. 2), approximately 6.7% of households in the
western region, 6.3% in the central region, and 6.1% in the eastern region participate in cooperatives. This indicates that there are
certain regional differences in the distribution of cooperatives and their participation rates. The economically underdeveloped western
region has more cooperatives and a higher participation rate among household farmers, highlighting the importance of controlling for
regional differences in the selection equation.

In Section 3.3, we discuss three channels through which cooperatives influence access to credit: agricultural investments,
household income, and farmland liquidity. We employ “1 if the household’s agricultural investment is higher than that in the previous
survey” as a proxy variable for agricultural investment, “1 if the household’s income is higher than that in the previous survey” as a
proxy variable for growth in household income, and “1 if the household had transferred their farmland, O otherwise” as a proxy
variable for farmland liquidity. It is worth noting that there is a timing inconsistency in the agricultural investment and household
income mechanism. The agricultural investment and household income data from the CHFS are the flow from the previous year” (i.e.,
2020 or 2021), while whether households participate in cooperatives are their status when they were interviewed. Fig. 3 displays the
histogram distribution of the years in which households participated in cooperatives. As Fig. 3 shows, households participated in
cooperatives mainly from 2016 to 2021. There are 34 households (10.1%) that joined cooperatives after 2020, with 31 households
joining in 2021 and 3 households joining in 2022. Among the households that joined cooperatives in 2021, 15 households were
surveyed in 2021 (indicating an inconsistency in timing), while 16 households were surveyed in 2022. The 3 households that joined
cooperatives in 2022 certainly have a timing inconsistency issue, resulting in a total of 18 households with timing inconsistencies. We
address this issue by excluding these 18 households from the sample in mechanism analysis.

The descriptive statistics of specific variables are shown in Table 1. According to Table 1, it can be observed that only 5.8% of SFs
have obtained loans from formal institutions, indicating the challenges faced by small-scale farmers in accessing credit. Furthermore,
in Table 2, we present the differences between cooperative members and non-members. Some household and village characteristics,
such as household head’s gender, household head’s education level, number of household members with junior high school level,
annual household income, household’s financial asset (take log), and area of household farmlands, differ between members and
nonmembers. Cooperative tend to be better educated and richer, and have larger farmland sizes, indicating potential self-selection
with regard to the cooperative participation decision. Simultaneously, it is noteworthy that 10.3% of cooperative members have
obtained loans from formal financial institutions, whereas this proportion stands at only 5.5% for nonmembers. Cooperative members
are 4.8% higher in access to credit. While the t-statistics analysis in Table 2 is informative about the difference in household char-
acteristics and credit access between members and nonmembers, but we cannot draw inferences concerning the impact of cooperative
membership on credit access because the findings are conditioned on neither observed nor unobserved factors. To draw a causal
inference about the relationship between cooperative membership and credit access, we rely on results from a further econometrics
analysis, which will be the focus of the next section.

5. Empirical study

The matter of paramount importance in this study is estimating the effect of cooperative membership on credit access. Notably, an
outcome equation can be specified as:

Y; = aD;+ Xy +u; m
Y, =1(Y; >0) @)

where Y] is the latent variable that determines the observed outcome. 1( - ) is an indicator function and Y; is a binary indicator variable
that equals 1 if the household i received a loan from a formal financial institution. D; is a binary indicator variable that equals 1 if the
household i participates in the cooperative. X; represents a vector of control variables affecting credit access. y; is an error term
associated with the outcome variables.

However, using a binary choice model (probit or logit model) to estimate Egs. (1) and (2) may lead to biased results. An important
empirical challenge is that there may be an endogeneity issue of the cooperative membership. We employ a simple model to describe
the process of SFs’ participation in cooperatives. On one hand, farmers benefit from joining cooperatives due to information

4 The definitions of eastern, central, and western provinces in China can be found at https://www.stats.gov.cn/hd/lyzx/zxgk/202107/
t20210730_1820095.html.

5 Due to the impact of the pandemic, 70% of the household samples in the GHFS wave 2021 were completed in 2021, while the remaining 30% of
samples were completed in 2022.
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Fig. 1. Regional distribution of cooperatives. Note: The data source is from the 2021 waves of the China Household Finance Survey conducted by
the Southwestern University of Finance and Economics.
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Fig. 2. Participation rates in cooperatives of households across different regions. Note: The data source is from the 2021 waves of the China
Household Finance Survey conducted by the Southwestern University of Finance and Economics.

advantages and increased income. On the other hand, joining cooperatives entails the loss of production autonomy and profit dis-
tribution rights, which represent the primary costs of participation. When cooperatives are poorly managed, technology is underu-
tilized, market risks are underestimated, it can have adverse effects on the operations of cooperatives and consequently affect farmers’
income. Therefore, SFs face a cost and benefit trade-off when participating in cooperatives. Let R; denote the returns of the ith
household from participating in the cooperative, and C; represent the costs. Therefore, the net returns of cooperatives participation can
be expressed as:

where D} is defined as the difference between the expected net returns of being a cooperative member and not being a member.
However, some benefits and costs are difficult to directly measure. Nevertheless, they can be considered as functions of household

socioeconomic characteristics and village characteristics, denoted as W;. The benefits and costs can be represented as R;(W;) and C;(W;)
respectively. Therefore, the equation above can be written as:

D: = RI(VVi) - CI(WI) (4)

Furthermore, we assume that both the benefits and costs are linear functions of W;: Ri(W;) = W, and C(W;) = W.5. The net returns
can be expressed as:

Di = W;’? +vi )
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Fig. 3. Time distribution of farmers’ participation in cooperatives. Note: The data source is from the 2021 waves of the China Household Finance
Survey conducted by the Southwestern University of Finance and Economics.

where = — 6. v; represents the error term resulting from the mis-specification of the functional form and other omitted factors. The
household will opt into the cooperative if D; > 0. The selection equation can be specified as:

D; = 1(D; >0) (6)

where 1(-) is an indicator function. The decision to be a cooperative member is voluntary, indicating the farmer’s self-selection.
Farmers may self-select into cooperatives due to their inherent characteristics, such as incentives and ability. These unobserved
factors may also influence SFs’ access to credit. If some unobservable factors (e.g., farmers’ innate ability) influence both the error term
(v;) in the cooperative membership choice equation and the one (y;) in the outcome equation, selection bias occurs, resulting in a
correlation of the two error terms in the two specifications, such that Corr(u;, v;) # 0. In this case, any standard regression model such
as probit or logit model applied to estimate the outcome equation produces biased results. Thus, rigorous assessment of the effect of
cooperative membership on credit access of farmers should take into account the selection bias.

To address the issue of selection bias, some econometric approaches, such as the propensity score matching method (PSM), have
been widely employed (Bernard et al., 2008; Fischer and Qaim, 2012; Ito et al., 2012). However, a major limitation of PSM is that it
only accounts for selection bias associated with observed factors. In this paper, we employ an endogenous switching probit model
(ESPM) to address the issue of selection bias by accounting for both observed and unobserved heterogeneities (Lokshin and Sajaia,
2011). Endogenous switching regression has been widely adopted by researchers to deal with selection bias caused by both observed
and unobserved factors (Ma and Abdulai, 2016; Kumar et al., 2018). Specifically, suppose we have a validity instrument variable Z;,
then the selection equation becomes

DI =ZO0+Wn+e 7)

If the IV Z; meets the assumptions of correlation and exogeneity, we can address the endogeneity issues by using the ESPM model
according to Eq. (1) (2) (6) (7).

In this paper, we employ a village-level membership network (i.e., village-level participation rates of cooperative membership
expect the farmer’s own household) as an IV. This IV has been frequently used in previous studies to address the issues of selection bias
in cooperative participation (e.g., Ito et al., 2012; Ma and Abdulai, 2016; Ma et al., 2020; Lin et al., 2021). IV must satisfy two key
assumptions: correlation and exogeneity. That is, (i) the IV affects the farmer’s decision of joining cooperatives, and (ii) the IV has no
direct effect on credit access except through its effect on the farmer’s participation in a cooperative. We believe that this IV satisfies the
assumptions of correlation and exogeneity. On the one hand, the peer effect for cooperative participation in the village is found to have
a positive impact on the household’s decision to join cooperatives (Ito et al., 2012). Thus, the farmer household’s decision to
participate in cooperatives is expected to be correlated with the village-level participation rates of other households. On the other
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Table 1
Variable definition and descriptive statistics.
Variable Definition Obs. Mean Std. Min  Max
dev

Panel A: Dependent variables

Credit access 1 if the household has a loan from banks or credit cooperatives, 0 otherwise 5094 0.058 0.235 0 1
Panel B: Core explanatory variables

Membership 1 if the household belongs to a cooperative, 0 otherwise 4980 0.083 0.276 0 1
Panel C: Household head’s Characteristics

Age Household head’s age 5094 57.200 11.038 16 93
Gender 1 if the household head is male, O otherwise 5097 0.823 0.381 0 1
Education Household head’s education level (No schooling at all = 1. Primary school = 2. 5071 2.583 0.980 1 8

Junior high = 3. High school = 4. Technical high school = 5. College/Vocational
school = 6. Bachelor’s degree or above = 7)
Village cadre 1 if the head of the household is a village cadre, 0 otherwise 4463 0.060 0.238 0 1
Financial literacy The household head’s concern about economic and financial information (1 =Never ~ 5039 1.843 1.141 1 5
concerned. 2 =Rarely concerned. 3 =Neutral. 4 =Frequently concerned.
5 =Extremely concerned)
Panel D: Household Characteristics

High school people Number of household members with junior high school level 5097 0.595 0.873 0 7
Farming people Number of doing farming in the household 5097 3.490 1.765 1 12
Migrant labor Number of household members working outside the village 5097 0.696 0.932 0 6
Household income The annual household income (take log) 4588 9.990 1.475 0 14.392
Financial assets Household’s financial asset (take log) 5058 8.374 3.230 0 16.812
Land Area of household farmlands (take log) 4617 10.156  2.592 0 19.113
Panel E: Village Characteristics
Non-clean energy 1 if the main cooking fuel for residents in this village is firewood or coal. 5097 0.265 0.441 0 1
Bank outlets Number of bank outlets (including rural credit cooperatives, postal savings banks, 5097 0.360 0.695 0 8
etc.) in the village
Distance Distance between bank outlets and village committees (km) 5096 1.245 0.957 0 4.605
Financial service Number of financial service outlets (including self-service banks, ATMs, and 5097 0.239 0.965 0 5
outlets agricultural financial service points) in the village.
Panel F: Spatial Characteristics
Western region 1 if the household in the western region of China, 0 otherwise 5097 0.454 0.498 0 1
Central region 1 if the household in the central region of China, 0 otherwise 5097 0.227 0.419 0 1
Eastern region 1 if the household in the eastern region of China, 0 otherwise 5.097 0.317 0.465 0 1
Panel G: IV
Membership network Village-level participation rates of cooperative membership except households 4980 0.063 0.083 0 1
themselves
Panel H: Channels
Increased agricultural 1 if the household’s agricultural investment is higher than that in the previous survey ~ 3156 0.519 0.499 0 1
investment
Increased household 1 if the household’s income is higher than that in the previous survey 3156 0.481 0.499 0 1
income
Land transfer 1 if the household had transferred their farmland, O otherwise 5080 0.198 0.398 0 1

Note: The data source is from the 2021 waves of the China Household Finance Survey conducted by the Southwestern University of Finance and
Economics.

hand, others’ participation in cooperatives is expected to have no direct effects on credit access of each farmer household, as co-
operatives only provide services for their members. We also conducted some robustness checks on the validity of this IV, as detailed in
the subsequent sections.

The ESPM model consists of two stages. The first-stage is a selection equation based on a dichotomous criterion function for the
choice of cooperative membership, as shown by the Eq. (6). In the second stage, two regime equations for cooperative members and
nonmembers can be specified for the outcomes of interest. The model is specified as:

Yy =Xur 4w, Y = 1(Y}, > 0) @)

Yo = Xoi¥o + toi, Yor = 1 (Y >0) ©
Observed Y; is defined as

Y[:Y“ lf D,II (10)

Y=Yy it D=0 a

where Y;; and Yy are credit access for cooperative members and nonmembers, respectively. X;; and X; are vectors of control variables
for cooperative members and nonmembers, respectively. u;; and u; are error terms. Assume that ¢;, up; and uy; are jointly normally
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Table 2
Mean difference of the variables.

Members Nonmembers Mean difference

Mean Std. Dev. Mean Std. Dev.

@ 2) 3 [©)]
Panel A: Dependent variables
Credit access 0.103 0.304 0.055 0.228 0.048 * **
Panel B: Household head’s Characteristics
Age 56.887 11.056 57.269 11.039 -0.676
Gender 0.851 0.356 0.823 0.381 0.028 *
Education 2.834 0.998 2.564 0.973 0.270
Village cadre 0.145 0.352 0.054 0.225 0.091
Financial literacy 2.158 1.232 1.817 1.130 0.341 * **
Panel C: Household Characteristics
High school people 0.678 0.884 0.590 0.875 0.087 *
Farming people 3.399 1.762 3.499 1.761 -0.100
Migrant labor 0.731 0.956 0.692 0.928 0.039
Household income 10.257 1.435 9.970 1.479 0.287 * **
Financial assets 9.094 2.297 8.329 3.234 0.765 * **
Land 10.626 2.457 10.127 2.604 0.499 * **
Panel D: Village Characteristics
Non-clean energy 0.274 0.274 0.265 0.441 0.009
Bank outlets 0.490 0.959 0.348 0.656 0.142 * **
Distance 1.226 1.018 1.247 0.951 -0.021
Financial service outlets 0.250 1.192 0.240 0.930 0.010
Panel E: Spatial Characteristics
Western region 0.438 0.496 0.456 0.498 -0.018
Central region 0.219 0.413 0.230 0.420 -0.011
Eastern region 0.344 0.475 0.314 0.464 0.030
Panel F: IV
Membership network 0.129 0.136 0.058 0.074 0.072
Panel G: Channels
Agricultural investment growth 0.534 0.499 0.518 0.499 0.016
Household income growth 0.519 0.500 0.475 0.499 0.044
Land transfer 0.246 0.245 0.193 0.193 0.053 * **

Note: The data source is from the 2021 waves of the China Household Finance Survey conducted by the Southwestern University of Finance and
Economics. The mean difference is the two-sample t-test betweencooperative members and non-members. The null hypothesis is that there is no

difference in mean between the two groups. * ** : significant at 1%; * *: significant at 5%; * : significant at 10%.

distributed with a mean-zero vector and correlation matrix

Lopy p
Q=1p 1 po 12
PP 1

where p, and p; are the correlations between v;, uy; and v;, ug;. py, is the correlation between ug; and uy;. If p, or p; is statistically
significant, this would indicate the presence of selection bias arising from unobservable factors. Hence, taking into account both
observable and unobservable factors is a prerequisite to obtain unbiased estimates of treatment effects. Since Yy;and Yy; are never
observed simultaneously, the joint distribution of (uy;,uo;) is not identified, and consequently, p;, cannot be estimated. We assume that
p10 = 1. This model is identified by the nonlinearities of its functional form. The log-likelihood function for the simultaneous system of
Egs. (6), (7), (10) and (11) is

/(0777=y]7y4)7/)]7p0)

= > W{(Zo+WnX,pp) b+ Y. Wm{@ZO+Wan, — X7, —p,) }
D;#0,Y;#0 DiA0¥,=0

+Zpl:0yy‘¢oln{q}( - Z/lg - W’[”7X/0[70> 7p0) } + ZD,»:O.Y,:Oln{q)( - Zle - erl’ 7X0[y07p0) } (13)

where @( - ) is the cumulative function of a bivariate normal distribution. Therefore, we can obtain the estimators of 0, 77, y1, v, p; and p,
according to Eq. (13). After estimating the model’s parameters, we can calculate the average treatment effect on the treated (ATT) and
the average treatment effect on the untreated (ATU). The effect of the treatment on the treated, or the expected effect of the treatment
on individuals with observed characteristics x who participated in the program (TT):

TT(x) =Pr(Y; =1[D=1,X=x) — Pr(Yo=1D=1,X = x)
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_ (X171, 260+ Wn,p,) — ®(Xory, 26 + W, py) (14)
F(Zy)

where F( ) is a cumulative function of the univariate normal distribution. The effect of the treatment on the untreated (TU), which is
the expected effect of the treatment on individuals with observed characteristics x who did not participate in the program:

TU(x) = Pr(Y, = 1|D = 0,X = x) —Pr(¥, = 1|D = 0,X = x)

q)(XIYIv _Zyg — W"’h _pl) — q)(XO}/Ov _Z/e — Wyrl? _Po)

= 15
(=2 4>
According to Egs. (14) and (15), ATT and ATU can be specified as:
Table 3
Determinants of cooperative membership and its impact on SFs’ access to credit.
Selection Access to credit
- Members Nonmembers
@ 2) 3
Age -0.024 0.189 * 0.102 * **
(0.024) (0.114) (0.033)
Age squared 0.236 -2.011 * -1.211 * **
(0.216) (1.183) (0.323)
Gender 0.010 -0.335 0.232 *
(0.097) (0.276) (0.137)
Education 0.104 * ** 0.041 0.057
(0.039) (0.159) (0.050)
Village cadre 0.489 * ** 0.097 -0.050
(0.099) (0.338) (0.184)
Financial literacy 0.080 * ** -0.039 0.033
(0.026) (0.099) (0.038)
High school people -0.068 0.246 -0.011
(0.047) (0.177) (0.053)
Farming people -0.003 0.219 * ** 0.098 * **
(0.026) (0.085) (0.031)
Migrant labor 0.003 -0.415 * * -0.279 * **
(0.046) (0.175) (0.064)
Household income -0.023 -0.213 -0.243 *
(0.144) (0.329) (0.115)
Household income squared 0.003 0.013 0.017 * =
(0.008) (0.020) (0.007)
Financial assets -0.031 1.682 * ** 0.104 * *
(0.037) (0.507) (0.051)
Financial assets squared 0.004 -0.095 * ** -0.010 * **
(0.003) (0.027) (0.004)
Land -0.017 2,171 * ** -0.052
(0.046) (0.717) (0.057)
Land squared 0.002 -0.093 * ** 0.004
(0.003) (0.033) (0.003)
Non-clean energy 0.039 -0.251 0.230 * *
(0.065) (0.287) (0.106)
Bank outlets 0.171 * ** -0.077 0.037
(0.065) (0.307) (0.092)
Distance 0.090 * * -0.037 0.085
(0.045) (0.156) (0.067)
Other financial institutions 0.081 * * -0.047 -0.079
(0.037) (0.148) (0.068)
Middle region -0.007 -0.683 * -0.434 * **
(0.077) (0.410) (0.124)
Eastern region 0.088 -0.431 -0.377 * **
(0.069) (0.385) (0.112)
IV: Membership network 3.665 * **
(0.318)
Observations 3512

Note: The data source is from the 2021 waves of the China Household Finance Survey conducted by the Southwestern University of Finance
and Economics. Access to credit is a dummy variable that is 1 if the household received loans from banks or credit cooperatives. In Table 3,
Column (1) reports the results of the selection equation, i.e., Eqs. (6) and (7). Columns (2) and (3) in Table 3 present the results of the outcome
equation regarding access to credit, i.e., Eqgs. (10) and (11). Cluster standard errors are shown in parentheses. * ** : significant at 1%; * *:
significant at 5%; * : significant at 10%.
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1 Np
ATT = ATDZiZITT(xi) (16)
1 N—Np
ATU = +— NDZ,-ZI TU(x;) a7

where N is the number of observations and Np is the number of observations with D = 1 (number of treated individuals).
6. Results
6.1. Estimation of selection equation and outcome equation

The estimation results for the selection equation are presented in Table 3, column (1). The disturbance terms of households within
the same village may be correlated, so the standard errors are clustered at the village level. The level of education has a significant
positive effect on SFs’ participation in cooperatives, which is consistent with the findings of Wossen et al. (2017). Additionally,
households whose household heads are village cadres are more likely to participate in cooperatives. Households with cadre heads have
a better understanding of cooperatives being an effective organizational form for integrating SFs and agricultural modernization
development. They may expect more policy support and benefits from participating in cooperatives, hence increasing their probability
of participation. At the same time, households whose household heads have higher financial literacy are also more likely to participate
in cooperatives. Greater financial literacy among household heads enables them to better understand the role of cooperatives in
improving access to credit due to their organizational characteristics and policy support. Consequently, they are more likely to choose
to join cooperatives in order to access more credit resources. Furthermore, the number of bank outlets (including rural credit co-
operatives, postal savings banks, etc.) and other financial institutions (including self-service banks, ATMs, and agricultural financial
service points) have a positive influence on SFs’ participation in cooperatives. The number of bank branches and proximity to bank
branches are important indicators of inclusive financial development. Higher numbers of bank branches and closer proximity signify a
higher level of inclusive financial development. In rural areas of China, one of the key manifestations of inclusive finance is the
financial linkage between formal financial institutions and cooperatives (Pagura, 2008). Consequently, as the development of inclusive
finance progresses, there is an increasing demand from SFs for organizational engagement. Therefore, as inclusive finance becomes
more developed, there is a greater demand from SFs for cooperative engagement. The membership network has a significant positive
effect on SFs’ participation in cooperatives. This indicates that the IV chosen in our study is correlated to the endogenous variables so
satisfy the assumption of relevance.

The regression results for SFs who participate in cooperatives and those who do not participate are illustrated in columns (2) and
(3) of Table 3, respectively. It is observed that the factors influencing access to credit differ between cooperative members and non-
members. For instance, in the sample of non-members, households with male household heads exhibit a 23.2% higher probability of
access to credit compared to households with female-headed families. However, in the sample of participating SFs, the gender of the
household head is not statistically significant. This suggests that cooperative participation may partially mitigate gender-based
discrimination in the credit market. The impact of farmland size is found to be statistically insignificant for nonmembers, whereas
it is significant for members. The asset specificity of farmland constrains its liquidity, and the liquidity of collateral is a fundamental
characteristic for it to qualify as collateral. Consequently, in the absence of a unified farmland transfer platform, farmland exhibits
limited liquidity, making it challenging to serve as eligible collateral and mitigate default risks for SFs. However, following partici-
pation in cooperatives, SFs gain the ability to internally transfer their farmland within the cooperative, thereby enhancing the liquidity
of farmland and enabling it to serve as collateral for banks, thus increasing loan accessibility. When not participating in cooperatives,
the farmland of SFs’ faces difficulties in being recognized by banks as collateral. This finding partially validates our Hypothesis 4,
which posits that organizational participation enhances the liquidity of farmland assets, transforming them into viable collateral.

Table 4
Impact of cooperative membership on SFs’ access to credit.
Mean of predicted probability of access to credit Treatment effects
Choose to become members Choose not to become members
@™ ) 3
Members 0.100 0.026 ATT: 0.074 * **
(0.008) (0.002) (0.005)
Nonmembers 0.162 0.056 ATU: 0.106 * **
(0.003) (0.001) (0.002)

Note: The data source is from the 2021 waves of the China Household Finance Survey conducted by the Southwestern University of Finance and
Economics. Access to credit is a dummy variable that is 1 if the household received loans from banks or credit cooperatives. ATT is calculated by Eqs.
(14) and (16). ATU is calculated by Egs. (15) and (17). Standard errors are shown in parentheses. * ** : significant at 1%; * *: significant at 5%; * :
significant at 10%.
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6.2. The impact of cooperative membership on access to credit

Based on the estimation of the ESPM model, we can calculate TT and TU. Fig. 1 displays the fitted probabilities of obtaining loans
for members and nonmembers, as well as the probability density distributions of their counterfactual frameworks. It can be observed
that if members choose not to participate in cooperatives, their probability density distribution curve of obtaining loans will
concentrate at smaller probabilities, indicating that they have a higher probability of obtaining loans when participating in co-
operatives compared to when they do not (counterfactual). On the other hand, if nonmembers choose to participate in cooperatives,
their probability density distribution curve of obtaining loans exhibits a significantly thicker tail, indicating that they have a lower
probability of obtaining loans compared to when they participate in cooperatives (counterfactual). Furthermore, we calculate ATT and
ATU. As shown in column (4) of Table 4, members have a 7.4% higher probability of obtaining loans compared to their probability
when they do not participate in cooperatives (counterfactual). Conversely, nonmembers have a 10.6% lower probability of obtaining
loans compared to their probability when they participate in cooperatives (counterfactual). Farmers’ cooperatives can reduce infor-
mation asymmetry by organizing and involving formal financial institutions as internal participants. Furthermore, as intermediaries in
rural areas, farmers’ cooperatives can aggregate SFs’ credit demands and negotiate with formal financial institutions as large clients to
obtain better credit conditions. These conditions may include extended loan terms, increased credit limits, and reduced interest rates,
thereby rendering SFs’ loan applications profitable and enhancing both the supply and demand sides of credit. Additionally, the rural
credit market operates as a limited liability market, where the supply chain established by farmers’ cooperatives serves as eligible
collateral in the form of movable assets. The aforementioned functions of farmers’ cooperatives collectively enhance the likelihood of
SFs’ access to credit. Hypothesis 1 is supported by empirical evidence.

6.3. Robustness tests

We conduct four robustness tests as follows: First, we check the validity of our IV choice. We follow Ma and Abdulai (2016) and Lin
et al. (2022) by estimating the selection equation and the outcome equation, separately, in which the membership network is included
as an explanatory variable. Furthermore, following Di Falco et al. (2011) and Kumar et al. (2018), we conducted a falsification test by
regressing access to credit as the dependent variable on the membership network as the explanatory variable, using the sample of
non-cooperative members. Second, we employ alternative estimation models to assess the robustness of the empirical findings,
including the IV-Probit model and the double-robust models (which encompass AIPW and IPWRA). Third, we replace the dependent
variable to conduct the estimation. Apart from loans from banks and cooperatives, credit cards and online loans are also loans from
formal financial institutions. Therefore, we use credit cards and access to online loans as the dependent variables and re-estimate the
models to obtain the impact of cooperatives on these forms of formal credit. Fourth, we discuss the measurement error problems in the
dependent variable. Given that access to credit involves financial information, some surveyed households may be reluctant to disclose
their financial status, potentially leading to inaccuracies in responses regarding credit access. Consequently, we discuss the implica-
tions of measurement error in access to credit on our results.

6.3.1. Validity check of the IV

Table 5 presents the results of the validity check of the IV. Column (1) in Table 5 indicates that the village-level membership
network has a significant effect on the individuals’ cooperative membership decision equation. This suggests that the IV satisfies the
relevance assumption. Column (2) in Table 5 indicates that when the cooperative variable is controlled for, the membership network
has no effect on access to credit. This suggests, to some extent, that the membership network has no direct impact on access to credit
other than through cooperative participation. These findings validate the assumptions of exogeneity and relevance for the IV. A further
falsification test also reveals that the selected instrument has no impact on access to credit for nonmembers (column (3) in Table 5),
again supporting the validity of our IV choice.

6.3.2. Alternative estimation models

Table 6 presents the estimation results based on the IV-Probit model and the double-robust models. The IV-Probit model reports
regression coefficients, with a coefficient of 0.947 for cooperative membership, which is statistically significant at the 1% level. The
AIPW and IPWRA models report the average treatment effect (ATE), with an ATE of 0.045 for the AIPW model, significant at the 5%
level. The IPWRA model yields an ATE of 0.042, also significant at the 10% level. All three models produce results that are statistically
significant at least at the 10% level, indicating a positive impact of cooperative membership on SFs’ access to credit. Thus, the previous
conclusions are robust.

6.3.3. The effects of cooperative membership on credit cards and online loans

Rural households may also access formal credit through other channels, such as credit cards and online loans. Therefore, we es-
timate the ESPM model again using credit cards and online loans as dependent variables. We use “1 if the household has credit cards,
0 otherwise” as the proxy variable for credit cards and “1 if the household has loans from online lending platforms, 0 otherwise” as the
proxy variable for online loans. The estimation results are shown in Table 7. From Table 7, it can be observed that SFs’ participation in
cooperatives can increase the probability of obtaining credit cards and online loans. Specifically, Table 7 panel A indicates that
members have a 11.5% higher probability of obtaining credit cards compared to their probability when they do not participate in
cooperatives (counterfactual). Conversely, nonmembers have a 2.8% lower probability of obtaining credit cards compared to their
probability when they participate in cooperatives (counterfactual). Table 7 panel B shows that members do not have a significantly
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Table 5
Test the validity of the instrument variable.
Cooperative membership Access to credit Access to credit for nonmembers
@ (@) [©))
Cooperative membership 0.229 *
(0.135)
Membership network 0.786 * ** 0.578 0.430
(0.080) (0.600) (0.702)
Household Characteristics Yes Yes Yes
Village Characteristics Yes Yes Yes
Region fixed effects Yes Yes Yes
Observations 3512 3512 2890

Note: The data source is from the 2021 waves of the China Household Finance Survey conducted by the Southwestern University of Finance and
Economics. Access to credit is a dummy variable that is 1 if the household received loans from banks or credit cooperatives. Cluster standard errors are

shown in parentheses. * : significant at 1%; * *: significant at 5%; * : significant at 10%.

Table 6
Results of IV-Probit, AIPW and IPWRA.

Access to credit

IV-Probit AIPW IPWRA

(€8] (2) 3
Cooperative membership 0.947 * * 0.045 * * 0.042 *

(0.476) (0.021) (0.019)
Household Characteristics Yes Yes Yes
Village Characteristics Yes Yes Yes
Region fixed effects Yes Yes Yes
Observations 3512 3512 3512

Note: The data source is from the 2021 waves of the China Household Finance Survey conducted by the Southwestern University of
Finance and Economics. The IV-Probit model provides estimates for the coefficients, whereas the AIPW and IPWRA models report the
ATE. Cluster standard errors are shown in parentheses. * ** : significant at 1%; * *: significant at 5%; * : significant at 10%.

Table 7
Impact of cooperative membership on SFs’ access to credit cards and online loans.
Mean of predicted outcomes Treatment Effects
Choose to become members Choose not to become members
@™ 2) 3)
Panel A: credit cards
Members 0.277 0.162 ATT: 0.115 * **
(0.007) (0.006) (0.006)
Nonmembers 0.165 0.137 ATU: 0.028 * **
(0.002) (0.002) (0.001)
Panel B: online loans
Members 0.039 0.046 ATT: — 0.007
(0.005) (0.004) (0.005)
Nonmembers 0.040 0.034 ATU: 0.006 * **
(0.001) (0.001) (0.001)

Note: The data source is from the 2021 waves of the China Household Finance Survey conducted by the Southwestern University of Finance and
Economics. Credit card is a binary variable that is 1 if the household has credit cards. Online loan is a binary variable that is 1 if the household has
loans from online lending platform. ATT is calculated by Eqs. (14) and (16). ATU is calculated by Egs. (15) and (17). Standard errors are shown in
parentheses. * ** : significant at 1%; * *: significant at 5%; * : significant at 10%.

higher probability of obtaining online loans compared to their probability when they do not participate in cooperatives (counter-
factual). However, nonmembers have a 0.6% lower probability of obtaining online loans compared to their probability when they
participate in cooperatives (counterfactual). This indicates that participation in cooperatives does indeed increase the probability of
obtaining credit cards and online loans.

6.3.4. The measurement error problems in access to credit
If the measurement error is uncorrelated with the explanatory variables, then the measurement error in access to credit can be
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considered as random, which does not affect the estimates of parameters and the ATT (Wooldridge, 2010). If the measurement error is
correlated with the access to credit, endogeneity issues arise, resulting in substantial bias in the estimates of parameters and the ATT.
However, this endogeneity problem can be addressed using the control function approach.® In this study, we consider that the
measurement error in access to credit may be correlated with household income. Households with actual access to loans but relatively
low income might tend to conservatively report no credit access due to concerns about repayment capacity, leading to biased esti-
mation results. However, as long as we can find a good IV for household income, we can use the control function approach to address
this endogeneity issue. Following the IV choice for cooperatives, we use “other households’ income in the village” as the IV. We believe
that this IV satisfies the assumptions of relevance and exogeneity. On the one hand, “other households’ income in the village” reflects
the economic development level of the village, which is closely related to the household’s own income. On the other hand, “other
households’ income in the village” should not directly affect the access to credit of the household. The estimated results of ATT and
ATU are shown in Table 8. From Table 8, we can see that the estimated ATT is 0.078, and the estimated ATU is 0.034. Comparing with
Table 4 in the paper, the estimated ATT without considering measurement error is 0.074, and the estimated ATU is 0.106. This in-
dicates that the impact of measurement error on ATT is relatively small, but it is more significant for ATU, leading to an overestimation
in ATU. However, both ATT and ATU are still significant, which to some extent confirms the robustness of our previous conclusions.

6.4. Mechanism analysis

Drawing upon the preceding hypotheses, agricultural investment, farmland transfer, and household income emerge as potential
mediating mechanisms. The outcomes of the mechanism analysis, as illustrated in Table 9 and Fig. 5, unequivocally demonstrate that
cooperative membership exerts a substantial positive impact on agricultural investment growth, contributes to the augmentation of
household income, and facilitates farmland transfer activities.” These empirical findings provide robust support for the validation of
Hypotheses 2, 3, and 4.

Panel A of Table 9 presents the effects of cooperative membership on agricultural investment. As shown in Column (3) of panel A in
Table 9, the probability of agricultural investment growth for cooperative members is significantly higher than their non-participating
counterparts. Participating in the agricultural cooperative leads to a 33.2% increase in agricultural investment growth for members. At
the same time, nonmembers exhibit a 15.3% lower agricultural investment growth compared to their participating counterparts. That
is to say, by participating in farmers’ cooperatives, SFs can integrate the value chain, overcome investment barriers, and enhance the
likelihood of technology adoption, thereby generating investment demand. Additionally, farmers’ cooperatives contribute to the
mechanization, modernization, socialization, and ecological enhancement of SFs’ investments, improving the efficiency of agricultural
investment and reducing investment risks (Candemir et al., 2021). Consequently, farmers’ cooperatives lower the agricultural in-
vestment costs for SFs, increase agricultural product prices, and improve profitability, thus stimulating agricultural investment (Hoken
and Su, 2018). Therefore, participation in farmers’ cooperatives expands the scale of agricultural investment, thereby increasing credit
demand. Meanwhile, banks could easily supervise machinery investment with asset specificity, which reduces moral hazard and su-
pervision costs. Large machinery could be used as the collateral to increase credit supply (Chen et al., 2022). Therefore, increase in
agricultural investment leads to an increase in both the demand for and supply of credit, thereby increasing farmers’ access to credit.
improving SFs’ access to credit. Hypothesis 2 is validated.

Panel B of Table 9 presents the effects of cooperative membership on household income. In panel B of Table 9, as indicated by the
results in Column (4), the probability of household income growth for cooperative members is 19.8% higher than their non-
participating counterparts. On the other hand, non-members experience a 5.8% lower probability of household income growth
compared to that when they participate in the cooperative. With the same loan amount, Hodula et al. (2023) found that income is the
primary influencing factor for financial institutions in providing loans because annual incomes will contribute to borrowers’ total debt
settlement. Farmers’ cooperatives enhance SFs’ marginal income and income stability through improvements in price and non-price
factors, such as standardization, food safety, contract farming, market access facilitation, technology dissemination, social capital
networks, and member capacity building. Therefore, participating in farmers’ cooperatives increases SFs’ income. The increased in-
come enhances financial institutions’ assessment of expected returns from SFs, leading to increased credit supply and improved SFs’
access to credit. Hypothesis 3 is validated.

Panel C of Table 9 presents the effects of cooperative membership on farmland transfer. In panel C of Table 9, the results in Column
(4) demonstrate that cooperative members have a significantly higher probability (22.7%) of engaging in farmland transfer compared
to their non-participating counterparts. Nonmembers exhibit a statistically significant 4.0% lower probability of farmland transfer
compared to their participating counterparts. The rural credit market is a limited liability market. Farmers’ cooperatives enhance the
liquidity of farmland through internal transfer, making it a qualified collateral and improving SFs’ credit accessibility. Jiang et al.
(2023) also indicates that increased land liquidity can significantly enhance the probability of farmers’ credit access. Particularly,
during the process of agricultural modernization, as the demand for substantial funding increases, financial institutions face higher
default risks and stricter collateral requirements. Farmland, as SFs’ primary asset, becomes a qualified collateral, facilitating internal
farmland transfer within the cooperative. This arrangement not only resolves the issues of redemption, resale, and collateral transfer
for financial institutions, reducing transaction costs but also addresses SFs’ concerns about the risk of losing their farmland, mitigating

6 More details about the control function approach can be found in the online appendix.
7 The estimation of the selection equation and outcome equation for agricultural investment, land transfer, and household income can be found in
the online appendix.
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Table 8
ATT and ATU after addressing measurement errors in access to credit.
Mean of predicted probability of access to credit Treatment effects
Choose to become members Choose not to become members
(€)] 2) 3
Members 0.100 0.022 ATT: 0.078 * **
(0.008) (0.002) (0.007)
Nonmembers 0.090 0.056 ATU: 0.034 * **
(0.003) (0.001) (0.002)

Note: The data source is from the 2021 waves of the China Household Finance Survey conducted by the Southwestern University of Finance and
Economics. Access to credit is a dummy variable that is 1 if the household received loans from banks or credit cooperatives. ATT is calculated by Eqs.
(14) and (16). ATU is calculated by Eqs. (15) and (17). Standard errors are shown in parentheses. * ** : significant at 1%; * *: significant at 5%; * :

significant at 10%.

Table 9
Impact of cooperative membership on agricultural investment, land transfer and household income.
Mean of predicted outcomes Treatment Effects
Choose to become members Choose not to become members
(@) 2) 3)
Panel A: Agricultural investment growth
Members 0.862 0.530 ATT: 0.332 ***
(0.005) (0.010) (0.010)
Nonmembers 0.507 0.353 ATU: 0.153 ***
(0.002) (0.003) (0.003)
Panel B: Household income growth
Members 0.547 0.349 ATT: 0.198 ***
(0.016) (0.012) (0.013)
Nonmembers 0.586 0.528 ATU: 0.058 ***
(0.005) (0.003) (0.004)
Panel C: Land transfer
Members 0.244 0.017 ATT: 0.227 ***
(0.006) (0.002) (0.007)
Nonmembers 0.238 0.198 ATU: 0.040 ***
(0.002) (0.001) (0.002)

Note: The data source is from the 2021 waves of the China Household Finance Survey conducted by the Southwestern University of Finance and
Economics. Agricultural investment growth (Panel A) is a dummy variable that is 1 if the household’s agricultural investment is higher than that in the
previous survey. Household income growth (Panel B) is a dummy variable that is 1 if the household’s income is higher than that in the previous
survey. Land transfer (Panel C) is a dummy variable that is 1 if the household had transferred their farmland. Standard errors are shown in paren-
theses. * ** : significant at 1%; * *: significant at 5%; * : significant at 10

T T T T T T T T T T T
4 6 .8 0 2 4 6 .8 1
Probability Probability

Probability of obtaining loans from FFls for nonmembers

Probability of obtaining loans from FFls for members
Conunterfactual probability of obtaining loans from FFls for nonmembers

Conunterfactual probability of obtaining loans from FFls for members

Fig. 4. Probability density function of access to credit. Note: The data source is from the 2021 waves of the China Household Finance Survey
conducted by the Southwestern University of Finance and Economics. Access to credit is a dummy variable that is 1 if the household received loans
from banks or credit cooperatives. Real lines represent the probability density functions of access to credit for cooperative members and non-
members. Dashed lines represent the probability density functions of their counterfactual access to credit. FFIs is the abbreviation for Formal
Financial Institutions.
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Panel A: Agricultural investment growth
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Fig. 5. The probability density function of agricultural investment, household income and land transfer. Note: The data source is from the 2021
waves of the China Household Finance Survey conducted by the Southwestern University of Finance and Economics. Agricultural investment growth
(Panel A) is a dummy variable that is 1 if the household’s agricultural investment is higher than that in the previous survey. Household income
growth (Panel B) is a dummy variable that is 1 if the household’s income is higher than that in the previous survey. Land transfer (Panel C) is a
dummy variable that is 1 if the household had transferred their farmland. Real lines represent the probability density functions of outcome variables
for cooperative members and nonmembers, while dashed lines represent the probability density functions of their counterfactual outcome.
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credit allocation issues. As a result, it increases SFs’ credit demand and credit supply of financial institutions, ultimately enhancing SFs’
credit access. Hypothesis 4 is validated.

7. Conclusion

Achieving agricultural modernization in developing countries such as China is a formidable task. The Chinese government has
proposed the organizational approach of small-scale farmer cooperatives to address the production and market challenges faced by
these farmers in the context of modern productivity development. Farmers’ cooperatives, by transforming the production and social
attributes of small-scale farmers, generate financial effects that alleviate the increasingly severe issue of credit constraint in the process
of agricultural modernization. This study focuses primarily on the financial effects of farmers’ cooperatives. The necessity and long-
term nature of farmers’ cooperatives are first theoretically analyzed. The current rural credit market, which remains predominantly
characterized by limited liability, is then examined. The direct and indirect causes of the financial effects generated by farmers’ co-
operatives are subsequently theoretically analyzed. Finally, utilizing data from the 2021 CHFS and employing the ESPM model, an
empirical analysis is conducted to investigate the impact and mechanisms of agricultural cooperative membership on SFs’ access to
credit. Robustness checks are conducted through validity checks of the IV, alternative estimation models, and sensitivity analysis. The
following conclusions are drawn: First, farmers’ cooperatives have financial effects that directly enhance small-scale farmers’ access to
credit. Second, farmers’ cooperatives improve SFs’ access to credit by increasing household income, promoting agricultural invest-
ment, and enhancing the liquidity of farmland.

In the process of agricultural modernization, which is widespread in developing countries, SFs often face exclusion from modern
production forces due to their outdated production methods in raw material procurement, production, and sales. Furthermore, the
transition from labor-intensive to capital-intensive production methods in agricultural modernization has led to changes in credit
contracts, including larger loan amounts, longer repayment periods, and increasing loan risks. These changes have exacerbated the
issue of credit constraint faced by SFs. Farmers’ cooperatives, while generating production functions, also create financial effects that
mitigate the credit constraint of SFs and align their attributes with modern credit contracts. Therefore, we believe that farmers’ co-
operatives are an inevitable trend in the agricultural modernization of developing countries, and rural financial institutions should
reconsider their traditional rural financial models. They should establish models that engage with organized SFs, in which the adverse
selection and moral hazard issues of SFs can be resolved through organization, thereby enhancing their access to credit.
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Abstract

Purpose — The purpose of this paper is to study land title’s credit effect from a financial inclusion perspective
in China. The focus is both small land holding and poor farmers. Formal and informal finances are considered
to test their differences in land title’s credit effect.

Design/methodology/approach — The authors use augmented inverse-probability weights of the doubly
robust method to test the effect of land titling on the rural credit market by addressing self-selection,
endogeneity and heterogeneity concerns.

Findings — Results show that the poor, non-poor and small land holders with land titles are willing to borrow
more from formal financial institutions. Land titling increases loan accessibility for non-poor and small land
holding farmers. As for informal financing, large land holding and non-poor farmers show a decrease in
informal lending. Land titling has a financial inclusion effect for some farmers, but poor farmers’ credit
restrictions are not entirely solved by land titling.

Originality/value — This is the first study that focuses on the financial inclusion effect of farm land titling
in China.

Keywords Doubly robust estimator, Financial inclusion effect, Formal financial resources,
Informal financial resources, Land titling
Paper type Research paper

1. Introduction

Vulnerable farmers, including small and poor farmers, are the focus of financial inclusion in
developing countries (World Bank, 2019). They encounter credit restrictions because of the
high transaction cost associated with processing small loans, and also because of their
scattered locations, income instability and lack of liquid collateral. Credit restrictions impact
the efficiency of agricultural production, deter farmers from getting involved in high-return
generating nonagricultural activities and reduce farmers’ income and welfare (Al ef al, 2014;
Stiglitz, 2015; Deininger and Ali, 2008). Using data from Peru, Boucher and Guirkinger (2007)
calculate that if credit limits were to be relaxed, it would be possible to increase agricultural
output by as much as 25 percent.

There are primarily two ways to resolve the credit restrictions of farmers in China and many
other developing countries. The first is to encourage microfinance institutions to lend without
collateral, such as through a group lending mechanism. The second is to make non-qualified
collateral qualify through institutional innovation. Microfinance is a social relationship-based
secured credit. Group lending and government guarantees give microcredit borrowers
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incentives to breach contracts and for banks not to be diligent in the credit review process
(Feder et al, 1988; Igbal et al, 2019). These increase credit risks and restrict microfinance
development. Findings from Thailand indicate that among borrowers using institutional
sources, 63 percent of farmers selected land collateral credit, and 29 percent of farmers selected
group lending (Feder et al, 1988). These authors report that land-based collateral is the
emerging favorite direction of rural financial institutions in developing countries.

Collateral is an important component of the credit contract employed by financial
institutions to close the information gap associated with borrowers. Land is considered as an
appropriate tangible asset by financial institutions because it is immobile and maintains value
compared to other farm assets. Land titling and land transfer qualify land as collateral
because these provide liquidity and signal the credit worthiness of a holder{1]. The credit
supply effect of land titling has attracted the attention of policy makers in China. Initially, the
land market was not able to provide a perfect land property right and liquidity situation
(Wang et al,, 2018; Zhang et al,, 2019), which prevented financial institutions from considering
land as valid collateral. With the implementation of land titling in China in 2013, farmers have
land property right. However, if land titling has no impact on a farmer’s loan application
amount or frequency, its validity as collateral will be ineffective (Huang and Du, 2018).

Small land holders may not be able to take advantage of land-based credit worthiness
because of their small size even in a complete land market environment. Small loan size
implies a high transaction cost associated with collateral processing, foreclosure and resale
(Deininger and Ali, 2008). Location dispersion adds a further cost to loan disbursement.
Using data from Paraguay, Carter and Olinto (2003) indicate that land titling has a credit
supply function for large land holding farmers only. They highlight that institutional and
organizational innovation and policy are necessary to protect the welfare of small land
holding farmers. Mission drift has impacted vulnerable farmers, including small land
holding farmers and poor farmers.

We study land title’s credit effect from a financial inclusion perspective that has not been
studied in China previously. Our focus is both small farmers and poor farmers. Formal and
informal finances are considered to test their differences in land title’s credit effect.
Institutional and policy suggestions of this paper hold important value for implementing
land collateral credit in China or in other developing countries with similar issues related to
land titling.

Our results show that the poor farmers, non-poor farmers and small land holders with
land titles are willing to borrow more from formal financial institutions. Similarly, land
titling increases loan accessibility for non-poor farmers and small land holding farmers.
As for informal financing, large land holding and non-poor farmers show a decrease in
informal lending, as they need to fund their own production-enhancing agricultural
investments after land titling. Land titling has a financial inclusion effect for some farmers,
but the poor farmers’ credit restrictions are not entirely solved by land titling.

The remainder of this paper is organized as follows. Section 2 presents the conceptual
framework, wherein we describe the link between land collateral credit, land titling and
financial inclusion. We also provide a short review of the land management system in the
paper. Section 3 provides the method used in the paper. Section 4 details the data and
variables used. Results are presented in Section 5. The last section provides conclusions and
departing thoughts on solving the rural credit problem in China. Supporting materials are
relegated to online appendix.

2. Conceptual framework

2.1 Land collateral credit, land tithng and financial inclusion

Collateral provides a signal and alternative mechanism to lenders who lack information
about borrowers[2]. Lenders can sort borrowers to identify separate equilibriums, as
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high-risk borrowers without collateral receive credit at a higher interest rate, whereas
low-risk borrowers with collateral get credit at a lower interest rate (Berger ef al., 2011,
Jimenez et al., 2006). If the information is symmetrical, and if there is no collateral, loan
disbursement to poor borrowers will increase the interest rate for all borrowers because of
the small loan size and default risk[3]. Interest rate instrument has limited effectiveness in
agriculturally dependent communities in developing countries. So lenders rely on collateral
to sort low-risk borrowers, or else there is no credit for farmers.

Information asymmetry makes the interest rate lose its ability to sort borrowers prior to
the emergence of interest rate boundary. Therefore, variations in interest rate are not
sufficient to clear the financial markets. Moral hazard and adverse selection determined
credit rationing is the major mechanism through which financial institutions can resolve the
credit disbursement issue in the rural credit market (Stiglitz and Weiss, 1981). Tangible
asset (land) and intangible asset (relationship-based lending, group lending and third-party
guarantees) collateral can eliminate credit rationing in a competitive equilibrium (Bester,
1985; Menkhoff et al, 2012). Lending on the basis of a tangible asset is more effective than
intangible asset including relationship-based lending and third-party guarantees.
Relationship-based lending is popular in developing countries, where low-transparency,
weak law enforcement and highly strategic default are common. Relationship-based lending
depends on soft information and individual interactions, but tangible asset provides hard
and public information. Group lending and third-party guarantees rely on effectiveness of
structural arrangement, which does not work often and brings more debt and collapse
of social capital to borrowers. So, tangible asset collateral is more efficient to loosen farmers’
credit restriction.

Land is good collateral, as it is immobile and does not depreciate easily. Land titling
and land transfer qualify land as collateral. Land title is a necessary but not sufficient
condition for the rural credit market (Barham et al, 2008; Murguia et al., 2018). There are
several financial implications for land titling (Huang and Du, 2018; Jiang et al., 2018, 2019).
We capture the impact mechanism in Figure 1. First, land title signals farmers’
information, including asset quality, ability to repay, ability to participate in credit
markets and the ability to understand and follow formal rules. Households with a land
title can obtain credit easily because the title assures financial institutions that farmers
have formal property rights to their land, which prevents the land from being reallocated
or expropriated (Zhang et al., 2019). Land title also affects borrowers’ other characteristics
to improve credit supply, including increased income through agricultural investment and
land transfer (Ali ef al, 2014; Jacoby et al., 2002). Increased agricultural investment comes
from improving credit accessibility and stable land tenure (Deininger and Ali, 2008).
Second, lenders are encouraged to accept land for collateral, and as a result the availability
of collateral can reduce the risk premium, interest rates and the agency problem to
improve credit supply in rural credit market (Nizalov et al, 2016). Third, land titling

Increasing
agricultural investment \ - -
Improving the safety Increasing borrowing
of land property rights willingness
= Increasing
L.a nd Land transfer-in Conﬁ? ming l,af‘d property Signal effect loan
title \ rights of farmers / accessibility
Accelerating land Increasing lending
transfer
Making land as qualified
collateral Collateral effect
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can increase loan demand, which comes from an increase in agricultural investment
(Dower and Potamites, 2014). So land titling increases the credit supply, credit demand
and credit availability to farmers and decreases credit rationing. Access to credit and
other financial resources is more powerful than land titling and land transfer (Chirwa and
Chinsinga, 2008). If the land cannot be mortgaged, land titling is ineffective.

Land titling should not impact how the informal sector provides loans (Field and Torero,
2006). Informal finance uses social networks and other information instead of collateral to
circumvent moral hazards and adverse selection, thereby appropriately balancing the debt
amount and risk concerns. The advantage of informal finance lies in its capacity to monitor
the borrower without collateral. Informal finance serves two types of borrowers: the first
are those without any collateral, and the second are those who are unwilling to mortgage
anything. Because farmers are afraid of losing land, they often select informal financing.
To some extent, this restricts land collateral credit development in the rural credit market
(Boucher and Guirkinger, 2007).

Financial inclusion is a concept promoting inclusive growth through a financial means
beyond those provided by microfinance. Financial inclusion focuses on vulnerable groups,
including the poor, women and farmers. We study how land titling impacts farmers’
financial characteristic, specifically those of poor and small land holding farmers.

Land collateral provides farmers an alternative way to access loans (Barham et al., 2008).
Farmers can obtain more credit with land collateral than with group or government
guarantees (Feder ef al, 1988; Deininger and Ali, 2008). Group lending’s weakness as
intangible asset collateral has been interpreted in previous paragraphs. Several negative
aspects of the government guarantee are that it incentivizes farmers to default and banks
not to be diligent in checking credit worthiness, both of which increase credit risk
(Armendariz de Aghion and Morduch, 2010).

It is financially challenging for formal financial institutions to deal with poor households
seeking small size loans and using land as collateral because of the high transaction cost
(foreclosures, resale and collateral transfer) (Field and Torero, 2006). This makes land
collateral credit and investment demand scale restrictive. For large land holding farmers,
land title increases total capital because there is a credit supply effect, but this effect does
not exist for small land holding farmers. Having a land title changes the capital structure
of small land holding farmers, but their total capital does not change (Carter and
Olinto, 2003; Deininger and Ali, 2008). Even in the current round of land reform in China,
small land holders and poor farmers are excluded from lending by profit driven formal
financial institutions.

Small land holding farmers do not get sufficient credit even if they have land rights
(Field and Torero, 2006). Land titling generates social exclusion and a mission drift effect. If
the goal of land reform is to develop scale efficient agricultural operations, the interests of
small land holding farmers should not be neglected. Through rural credit market reforms,
small land holders can obtain the benefits of land reform (Carter and Olinto, 2003; Gottlieb
and Grobovsek, 2019).

2.2 Land management system of China

In 2008, the Chinese Government extended the contract duration and promised through
party documents that the existing land contract relationship would remain stable and
unchanged for a long time[4]. Based on experiments that started in a few counties in 2008,
the land titling policy was implemented all through the country in 2013. The basic motive of
promoting the new round of land titling stems from the ambiguity of the definition of the
original property rights to the collective farm land. Its purpose is to define clearly the
property rights, their legal guarantee and boundary and not “confirmation and registration”
only (Zhang et al, 2019). Through land titling, separation of “three land powers” structures
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are made clear, i.e., that farmers have land contract rights and management rights and the
village collective has ownership rights. Farmers can transfer out and mortgage land
management rights, but they cannot change the contract rights or ownership rights
situation. The aim of such an institutional arrangement is to protect farmers’ interests,
which produces new credit risk to financial institutions because land management and
contract rights cannot be transferred together.

Before 232 experiment counties were selected in 2015, land management rights
collateral credit had been tried in Guizhou province in China in 1988. Party documents
issued in 2010 allowed the implementation of land collateral credit. Then 11 cities,
including Wuhan city, were given official permission to implement land collateral credit in
2011. Official documents issued in 2013 promoted the all-round development of land
collateral credit.

So far we have provided descriptions of how poverty and small land holding are
disadvantageous in the rural credit market from the perspective of collateral, land title,
financial inclusion and land collateral credit. There is a lack of research connecting the
impact of land titling on credit disbursement to poor and small land holding farmers from
formal and informal credit sources. This paper assesses land titling’s credit market effect on
small land holders and the poor in rural settings and tests the financial inclusion effect of
land titling.

3. Method and data information

3.1 Study design

We analyze land title as a treatment policy and the credit effects of land title as outcome to
study the impact of land title on the financial inclusion effect. Heterogeneity and
self-selection of farmers impact land titling and financial behavior, that is, land titled
farmers can get loans and have loan willingness (borrowing or lending) even if they
did not have a land title. We select the doubly robust method (DR) to estimate
average treatment effect (ATE) of land title, as it combines reweighting (through an
inverse-probability regression) and regression adjustment to estimate the treatment
effects and provides parameter robustness (Cerulli, 2015). DR includes inverse-probability
weighted regression adjustment (IPWRA) and augmented inverse-probability weights
(AIPW). We use AIPW, as it provides coefficients with more robust characteristic than
IPWRA. AIPW specifies outcome model (credit model) and treatment model (land title
model) together. Treatment model is used to match counterfactual observation and
reweight outcome result for avoiding self-selection and wrong specifications of the
outcome model. Bias-corrected term in AIPW is arranged for avoiding wrong
specifications of the treatment model. Our study proceeds as follows.

The first step is to specify the treatment model (TITLE) (Table I)[5]. Its result is
employed to identify homogeneous farmers to confirm land title and non-land title farmers’
counterfactual situations, which can address the heterogeneity and self-selection concerns.
The land title model is specified as follows:

TITLE = x;9+¢1, @

here TITLE is a vector of dependent variable, x; is a matrix of explanatory variables
(LABORRATIO, AINCOME, IDLINGLAND, VILLAGEC, RELATIVE, INSURANCE and
ECONOMY), ¢ is a vector of parameters associated with these explanatory variables and
g; is a vector of the error term. The second step is to specify the outcome models. The
outcome models, including borrowing (LOAN) and borrowing willingness (LOANW)
through formal sources, borrowing (BORROWP) and lending (LENDP) through informal
sources, long term agricultural investment (AINVEST) and land transfer-in
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Variable Definition Mean SD
Dependent variable in treatment model
TITLE Household land has been titled (yes =1, or else 0) 0.539
Dependent variables in outcome models
TRANSFERIN Household transfers land in (yes =1, or else 0) 0.122
LOAN Household has loan from financial institutions (ves = 1, or else 0) 0.195
LOANW Household hopes to borrow more (yes =1, or else 0) 0.301
BORROWP Household borrows money from relatives and friends (yes =1, 0.370
or else 0)
LENDP Household lends to other farmers (yes =1, or else 0) 0.318
AINVEST Household food crop and cash crop equipment and machine value 5,759.286 20,575.2
Independent variables
Education and other household-related variables
JUNIORH The number of laborers with junior high school level education 2.257 1.291
HIGHS The number of laborer with high school level education 0.808 1.024
LABORRATIO The ratio of laborers to total family members 0.725 0.254
FARMING The number of individuals who are involved only in farming 1.049 1.052
activities in a given household
Social relationship-related variables
RELATIVE Household has few relatives and friends (yes =1, or else 0) 0.056
VILLAGEC There is a village cadre in the household (yes =1, or else 0) 0.126
Economic situation-related variables
LANDS The area of household lands 6.814 19.946
AINCOME The ratio of household agricultural income and total income 36.589 33.127
IDLINGLAND  The number of uncultivated land in your household 0.609 3.298
INSURANCE  Household buy agriculture insurance (yes =1, or else 0) 0.216
Table L Location-related variables
Variable definitions ECONOMY This county economic development level is very low on this 0.062
and descriptive province (yes =1, or else 0)
characteristics TRANSPORT  Transportation level of this village is very good (yes =1, or else 0) 0.072
(TRANSFERIN), are specified as below:
LOANW = xp0+ €3, @
LOAN = x4 B+es, 6)]
BORROWP = xov+g4, 4)
LENDP = x5 + &5, ®)
AINVEST = x,0+ g, ©)
TRANSFERIN = xop+ &7, (7)

here a, B, v, 8, 6 and p are parameter vectors, g; are error vectors and x, is a matrix of
explanatory variables. Explanatory variables used in Equations (2)—(7) are
LABORRATIO, JUNIORH, LANDS, BORROWP, FARMING, INSURANCE, ECONOMY

and TRANSPORT.
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ATIPW can calculate the causal effect when the outcome variable is binary because AIPW
sets the outcome model and treatment model separately. Except for agricultural investment,
our dependent variables of outcome models are all binary.

The third step is to calculate the ATE. We use TITLE to weight the financial inclusion
effect of land titled farmers with 1/TITLE and no land titled farmers with 1/(1-TITLE).
AIPW adds a bias-corrected term that is effective only when the treatment model
is specified incorrectly. Therefore, AIPW can provide better estimates when the
conditional mean function and the conditional probability function are specified
incorrectly (Tan, 2010).

4. Data and descriptive characteristics
Data for this study come from face-to-face interviews with 2,880 randomly selected
households from 576 villages located in nine provinces (Sichuan, Shanxi, Liaoning, Ningxia,
Jiangsu, Henan, Guizhou, Jiangxi and Guangdong) representing the eastern, central and
western parts of China (see Figure 2). The field survey was conducted between January 2015
and February 2016. To ensure a nationwide representative sample, we selected five
indicators: total population, per capita GDP, total cultivated area, the proportion of
cultivated land area to total land agricultural population accounting for the proportion of the
total population and the proportion of agricultural output to regional GDP[6]. Moreover, we
took into account the seven major geographical partitions (East China, South China,
North China, Central China, Southwest China, Northwest China and Northeast China) in
mainland China. According to the above principles, the final selected provinces were
Guangdong, Guizhou, Henan, Jiangsu, Jiangxi, Liaoning, Ningxia, Shanxi and Sichuan.
Nine provinces were selected at first and then 54 counties were selected in these nine
provinces. In total, 578 villages were selected in 54 counties and then 2,880 farmer
households were randomly selected in the villages. Only observations from 2,700 farm
households had complete and valid answers which are used in this paper. The survey
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collected information about household characteristics as well as land and financial market
situations to represent both the poor and the non-poor, small and large land holding farmers
and formal and informal financial sources.

Based on the definition provided by the China National Development and Reform
Commission, there are 260m small land holding farmers (based on a 8 u per household
size). The State Council Leading Group Office of Poverty Alleviation and Development of
China has classified a farmer earning 2,736 yuan per year (adjusted for purchasing parity
with a base level from 2013) as poor. We follow this income category to define poor vs
non-poor households.

Among all observations, 721 households did not have land title (26.7 percent), 1,454
households had obtained their land title (53.86 percent) and the rest, 525 (19.44 percent)
households, did not know if their land was titled. We consider farmers who did not know
about the land titling status in the same category as the individuals who did not have a land
title, as they would not have been able to use land as collateral to apply for loan. After
land titling, 613 (22.7 percent) households transferred land out and 326 (12.17 percent)
households transferred land in. Since only 53.86 percent of total households obtained their
land title, there was also a low proportion of farmers who had transferred land. Households
have on average 5,759 yuan worth of farm equipment and machinery. The number of
households without a loan is 80.52 percent, of which 22.91 percent have the willingness to
apply for a loan, but another 77.09 percent do not have the willingness to apply for a loan.
Informal financial sources are an important outlet for farmers because of credit constraints
and credit rationing by formal financial sources; 37.04 percent of households borrow from
private sources, and 31.74 percent lend to others.

Overall, at the households there are in average two laborers with a junior high school
education level or below, and 0.8 laborers with a high school degree. The households’
average land holding size is found to be 6.814 y (1 u = 0.067 hectares), of which uncultivated
land is 0.609 u (8.94 percent). Agriculture provides an average of 36.59 percent of total
income; migrant workers provide 48.59 percent of total income; business ventures provide
4.29 percent of income and other sources provide 5.17 percent of total income. The number
of households with family members either currently serving or having served in the village
cadre as social capital proxy variable is 12.63 percent. Agriculture insurance as policy
insurance can be a proxy of whether the village collective can implement central
government policy effectively or not. Land title also is a central government policy that
needs the village collective for implementation. In our sample, only 21.56 percent of
households have insurance. Among laborers within a household, an average of 1.05 laborers
are strictly involved in farming; 0.81 laborers are part time migrant workers and part time
farm workers.

5. Results

The common support and covariate balance hypothesis test are shown in Figures 3-5.
Table II provides the rationality for the covariate and sample selection in our study.
Given that most of the observations are in the common support area, when we look for a
matching farmer’s estimator we lose only a few observations (see Figures 3 and 4).
Covariate balance degrees show that the standardized % bias across covariates of land
titling is under 10 percent for the matched sample, only the insurance variable has
a 13.4 percent balance degree (see Figure 5 and Table II). Balance results also can be
observed from Figure 3. #-Test results of the matching and non-matching groups show no
significant difference (see Table II), confirming that our treatment effects are consistent.
Figure 4 shows estimated density overlaps with a probability between 0 and 1. This figure
shows that the overlap assumption is not violated (Mendola and Simtowe, 2015;
StataCorp, 2019).
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5.1 Effects of land titling on credit supply and demand by poor and non-poor farmers
Land titling has an impact on the latent credit demand to increase agricultural productivity
and investment, and to secure land transfer-in. Land titling has an impact on credit supply
because farmers have more valuable assets to provide qualified collateral to financial
institutions. Results presented in Table III show that land titling causes poor and non-poor
farmers to demand more loans from financial institutions, 13 and 4.6 percent more than
non-land titled farmers. Land titling’s collateral and signal function does not make formal
financial institutions provide more credit to titled poor farmers, but increases by 4.3 percent
more credit to titled non-poor groups compared to non-titled non-poor farmers (Table III).
These findings further verify the credit constraints faced by rural residents, especially by
poor farmers in China. Barham ef al. (2008) have found that even though microcredit and
land titling have been implemented together for several decades, the rural credit market is
still weak in Latin American countries (Table IV).
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Figure 5.
Standardized % bias
across covariate of
land titling

Table II.
Balancing tests for
beneficiaries and
matched controls
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Mean t-test
Variable Sample Treated Control %bias l-stat. p-value
LABORRATIO Unmatched 0.732 0.736 -1.7 -0.15 0.880
Matched 0.739 0.737 11 0.07 0.943
AINCOME Unmatched 28.352 42215 —464 -3.74 0.000
Matched 29.294 27415 6.3 0.46 0.648
IDLINGLAND Unmatched 0.524 0.510 0.8 0.06 0.951
Matched 0472 0.381 5.2 0.40 0.688
VILLAGEC Unmatched 0.136 0.150 -38 1.26 0.208
Matched 0.141 0.156 —44 0.86 0.393
RELATIVE Unmatched 0.068 0.045 10.0 0.94 0.347
Matched 0.071 0.049 94 0.60 0.552
INSURANCE Unmatched 0.261 0.202 14.0 1.26 0.208
Matched 0.271 0.214 134 0.86 0.393
ECONOMY Unmatched 0.034 0.037 -1.8 -0.15 0.877
Matched 0.035 0.019 85 0.63 0.528

Notes: Covariates of the treatment model balancing test need %bias below 10 percent after being matched

Table III.

Impact of land titling
on loan willingness
and disbursement rate
by financial
institutions (poor and
non-poor farmers)

Willingness to borrow Loan disbursement rate
Variable Poor farmer Non-poor farmer Poor farmer Non-poor farmer
Land title vs no land title ~ 0.131%%* (0.047) 0.046** (0.019) 0.007 (0.034) 0.043**#* (0.016)
No land title (POM) 0.263*** (0.033) 0.270%** (0.014) 0.149%** (0.026) 0.180%** (0.012)
Observations 383 2,316 383 2,316

Notes: We report average treatment effects obtained from the augmented inverse-probability weighting
estimator (AIPWATE). The POM for each treatment level is an average of each potential outcome. Robust
standard errors are shown inside parentheses. *****Indicate that the null hypothesis is rejected at the
significant level of 5 and 1 percent, respectively
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Collateral distribution in Table V gives us more information about the difference between
loan supply from financial institutions to poor and non-poor farmers. Collateral used by
farmers include houses, residential land, fixed assets, crops, agricultural orders, land
management rights, land contract rights, deposit certification and other collaterals. Land
collateral credit (combined land management rights and land contract rights) accounts for
3.47 percent compared to other collateral in our data. Residential land (with 11.53 percent)
and houses (with 33.02 percent) are often used as collateral irrespective of whether the
borrowers are poor or non-poor. The reason for using these credit collateral types is that the
People’s Bank of China’s has a focus on the rural credit market, together with land contract
and management collateral rights reform. However, houses and residential land are not
good credit collateral from the perspective of formal financial institutions because the
government document stipulates that the land contract rights and basic housing rights of
farmers must be protected. This means that if a farmer using these as collateral defaults, the
financial institution cannot foreclose against the house that farmers reside in, but it can
transfer secured land management rights. This policy leakage encourages farmers to use
their house and residential land as collateral. No collateral, house and land contract rights
collateral are preferred by the poor more than the non-poor. Microcredit without collateral,
implemented since the 1990s, accounts for 27.49 percent of the loans to poor farmers; that is
more than the 24.87 percent that goes to non-poor farmers. These facts indicate that the
rural credit market can be guided by institutional innovation and policy.

Results presented in Table VI show that land titling has no impact on borrowing by poor
and non-poor farmers, and it results in non-poor farmers decreasing their lending to

Willingness to borrow Loan disbursement rate
Small land holding Large land holding Small land holding Large land holding
Variable farmer farmer farmer farmer
Land title vs no land title ~ 0.076*** (0.019) —0.036 (0.045) 0.030* (0.016) 0.034 (0.040)
No land title (POM) 0.228*** (0.014) 0.452*%#* (0.035) 0.152*%** (0.012) 0.282*** (0.031)
Observations 2,081 518 2,081 518

Notes: We report average treatment effects obtained from the augmented inverse-probability weighting
estimator (AIPWATE). The POM for each treatment level is an average of each potential outcome. Robust
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title and credit

Table IV.

Impact of land titling
on loan willingness
and disbursement rate
by financial
institutions (small

standard errors are shown inside parentheses. ****Indicate that the null hypothesis is rejected at the land holding and large

significant level of 10 and 1 percent, respectively

land holding farmers)

Total Poor households Non-poor households
Collateral No. Percent No. Percent No. Percent
No 164 2591 69 2749 9 24.87
House 209 33.02 90 35.86 119 3115
Residence land 73 11.53 27 10.76 46 12.04
Fixed asset 48 758 17 6.77 31 812
Crops 7 111 0 0 7 1.83
Agricultural order 3 047 1 0.40 2 0.52
Land management right 4 0.63 1 0.40 3 0.79
Land contract right 18 2.84 9 359 9 2.36
Deposit certification 26 411 4 1.59 22 5.76
Others 81 12.8 33 13.14 48 12.56
Total 633 100 251 100 382 100

Notes: This table shows types of collateral used in number and percentage by total surveyed households,
only poor households and only non-poor households

Table V.
Types of collateral
used by farmers
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Table VI.

Impact of land titling
on borrowing and
lending by private
sources (poor and
non-poor farmers)

individuals by 4 percent compared to non-land titled non-poor farmers from informal
financial sources (see Table VI). Non-poor farmers are generally the providers of informal
financing (Table VII). They increase agricultural investment after they receive their land
title, which is evident from Table VIII. These non-poor land titled farmers make up needed
agricultural investment funds, either through formal financial institutions or from their own
savings (see Table III). With the lessening of lending by private sources, land titling further
aggravates the credit shortage faced by poor farmers. Poor farmers’ income share from
agriculture is 46.37 percent, while non-poor farmers’ share of income from agriculture is
26.90 percent. Agriculture income provides a significant source of income to poor farmers.
Land titling causes farmers to demand more credit to invest in fixed asset, moveable asset
and transfer-in land. Poor farmers, however, do not have enough funds to increase

Borrowing Lending
Variable Poor farmer Non-poor farmer Poor farmer Non-poor farmer
Land title vs no land title 0.024 (0.049) —0.027 (0.020) —0.060 (0.047)  —0.040** (0.020)
No land title (POM) 0.371°** (0.036) 0.384*** (0.015) 0.309%** (0.036) 0.348*** (0.015)
Observations 383 2,316 383 2,316

otes: We report average treatment effects obtained from the augmented inverse-probability weighting
estimator (AIPWATE). The POM for each treatment level is an average of each potential outcome. Robust
standard errors are shown inside parentheses. *****[ndicate that the null hypothesis is rejected at the
significant level of 5 and 1 percent, respectively

Table VII.

Impact of land titling
on borrowing and
lending by private
sources (small land
holding and large land
holding farmers)

Borrowing Lending
Small land holding Large land holding  Small land holding Large land holding
Variable farmer farmer farmer farmer
Land title vs no —0.005 (0.022) —0.059 (0.043) —0.031 (0.020) —0.091** (0.044)
land title
No land title (POM)  0.386%** (0.016) 0.370%*** (0.033) 0.326 (0.015) 0.434%** (0.035)
Observations 2,081 518 2,081 518

Notes: We report average treatment effects obtained from the augmented inverse-probability weighting
estimator (AIPWATE). The POM for each treatment level is an average of each potential outcome. Robust
standard errors are shown inside parentheses. *****Indicate that the null hypothesis is rejected at the
significant level of 5 and 1 percent, respectively

Table VIII.

Impact of land titling
on investment by
farmers

Non-poor Small land holding Large land holding
Variable farmer Poor farmer farmer farmer
Land title vs no land 0.288* (0.157)  —0.110 (0.106) 0.282%** (0.133) —0.051 (0.299)
title
No land title (POM) 7516 (0.105) 0.284*** (0.090) 7.169%* (0.104) 8.554*#* (0.223)
Observations 551 98 473 124

Notes: We report average treatment effects obtained from the augmented inverse-probability weighting
estimator (AIPWATE). The POM for each treatment level is an average of each potential outcome. Robust
standard errors are shown inside parentheses. *** ***[ndicate that the null hypothesis is rejected at the
significant level of 10, 5 and 1 percent, respectively
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investment toward the purchasing of fixed assets and land transfer-in, as shown in our
study result (see Tables VIII and IX). Credit constraint becomes an important cause of
poverty that drives young adults from rural areas to urban areas. Although temporary
migration to cities has been providing opportunities to increase income to poor farmers, at
the same time it creates many social issues, including lack of support for the elderly,
left-behind children and the extended separation of spouses.

Financial inclusion can be obtained by non-poor farmers only from land titling and its
credit effect. Land titling increases more latent credit demand from the poor, but it is not
satisfied through formal financial institutions. Meanwhile, farmers with idle funds decrease
their lending to other farmers. The financial situation of poor farmers is more restricted
because of land titling.

5.2 Effects of land titling on credit supply and demand by small and large land holders

In addition to poverty, small land holding farmers are vulnerable from many other aspects
in rural China. If land can be secured to increase liquidity through land titling, it can
eventually loosen the small land holding farmers’ credit restrictions. Large land holding
farmers can obtain more credit than small land holding farmers, which makes large land
holding farmers even larger and the small land holding farmers even smaller for land
transfer-in. Alternatively put, land transfer can redistribute land, resulting in an endowment
equilibrium and land-scale operation at the same time. Compared to a land rental market,
land trade cannot create an endowment equilibrium and land-scale operation effect because
land purchase requires more funds and a well-functioning credit market (Ali et al,, 2015).
In our sample, transfer land is rented at an average rate of 287 yuan per u, per year.
Land titling is supposed to create more land transfer and increase the scale of operation
among farmers in rural China. In fact, these were the major reasons for envisioning the land
titling policy in China.

Regression results in Table IV show that land titling causes small land holding farmers
to have 7.6 percent more willingness to get credit from formal financial institutions than
small land holding farmers without a title. Land titling has no impact on the willingness to
obtain credit by large land holding farmers. Land titling’s latent loan demand effect is
created by the loan supply availability from formal financial institutions. The loan
disbursement rate from financial institutions for those with land titles is increasing to small
land holding farmers (see Table IV). The availability of credit provides small land holding
farmers much needed funds to invest in land productivity enhancement and further land
transfer-in. Land titling increases 2,820 yuan in fixed agricultural asset investment by small
land holding farmers (Table VIII). We find owning a land title not to have any impact on
loan disbursement to large land holding farmers, and these farmers do not increase
investment on land due to land titling.

Our results contrast with the findings by Carter and Olinto (2003). They indicate that
land title changes small land holding farmers’ agricultural capital structure, while at the

Variable Transfer-in
Land title vs no land title —0.035 (0.036)
No land title (POM) 0.157**#* (0.028)
Observations 379

Notes: We report average treatment effects obtained from the augmented inverse-probability weighting
estimator (AIPWATE). The POM for each treatment level is an average of each potential outcome. Robust
standard errors are shown inside parentheses. ***Indicate that the null hypothesis is rejected at the sig-
nificant level of 1 percent
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Table IX.

Impact of land titling
on land transfer-in by
poor farmers
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same time increasing agricultural capital purchases by large land holders. Our results are
that the large land holders have land for collateral after titling, but their willingness to
borrow and the actual amount borrowed by them do not increase. The Chinese farm land
and rural credit market can help to explain the result. First, these findings prove that land
transfer restrictions and land market capacity constraints make financial institutions
reluctant to accept land as collateral. Second, credit effects on small land holders are entirely
driven by land titling policy. At the beginning phase, when the land market is just
developing, policy makers can implement several supporting frameworks to make the
policy sustainable in the long run. Rural cooperatives are the main formal financial
institutions in Chinese rural areas. They have more service functions for farmers than other
financial institutions, which means the service function will overshadow the profit
maximization goal. The People’s Bank of China gives policy directives to provide more
credit to small land holding farmers to develop the land collateral credit market, including
land title, land transfer and land collateral credit, but without focusing on poor farmers.
Institutional innovation based on the characteristics of small land holding farmers and the
profit maximization goals of financial institutions diverge.

Informal financial resources are not impacted by land titling except that large land
holding farmers decrease lending (see Table VII), and the latter happens to be the main
financial resource outlet for small land holding farmers. Small land holding farmers
borrowed 19.54 percent from formal financial institutions, but a substantially large number
of them (37.04 percent) borrowed from relatives and friends.

Land titling affects small land holding groups’ loan worthiness in rural areas.
Alternatively, financial inclusion can reach the vulnerable farmers through land titling,
which implies that the rural credit market is policy driven, not profit driven. The
development of a credit market based on land collateral is impeded by imperfect land law,
the land market and other constraints in China. Policy-driven financial institutions may not
have the desired longevity. Therefore, we suggest mechanism innovation to loosen credit
restrictions to farmers by decreasing transaction costs associated with loan disbursement
by financial institutions and to adapt to different market and institutional settings. One of
those mechanism innovations is Tongxin mode, which combines and collateral with
microcredit loans within the domain of a collective[7].

6. Conclusions

Financial inclusion pays attention to the three groups of farmers, the poor and women.
Small land holding and poor farmers are most vulnerable groups in rural China, who need
to be covered by financial inclusion. Land titling provides another opportunity for them to
access loans, which to some extent have been provided by informal sources or microcredit
in rural China. Land can be mortgaged after the land title is obtained, and the titled
land provides a signal to the lender about the borrowers’ ability to pay and the property
he owns.

Based on results obtained from analyzing the data collected from the nine provinces of
China, we found that land titling has a financial inclusion effect as farmers, including
non-poor and small land holding farmers, obtain more loans from formal financial
institutions. However, financial institutions are more concerned about these farmers’ ability
to repay. Land titling had no impact on latent loan demand from informal financial
resources, irrespective of a farmer’s classification, but it decreased loan supply. Land titling
resulted in an increase in small land holding farmers’ willingness to borrow and to their loan
accessibility from formal financial institutions. However, land titling had no impact on the
willingness to borrow and loan accessibility of large land holding farmers. Land titling has a
loan demand effect and a loan accessibility effect. Loan accessibility causes an endowment
equilibrium effect.
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Credit restriction is still a serious concern in rural China. Loan accessibility falls far too
short of loan demand even for large land holding farmers. The land market is not mature
enough to provide needed liquidity to decrease financial institutions’ transaction cost.
It needs synergetic development of the market related to the agricultural factors of
production across different entities. Intermediary organizations like Tongxin represent a
system innovation to enable poor and small land holding farmers to access more credit after
they secure a land title under circumstances of high asset specificity and transaction
uncertainty and low transaction frequency (Williamson, 1996).
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Notes
1. China implemented land titling on a pilot basis in 2008 and unveiled the program nationwide in
2013 (Jiang et al, 2018, 2019; Zhu et al, 2018). See Section 2.2 for details.
2. We provide a figure depicting the role of collateral in rural credit market in the online appendix.

3. This is evident from the many microcredit loans disbursed around the world. The global average
annual interest rate for a microcredit loan is 35 percent, although there is a wide variation in the
interest rate charged. Interest rates are found to be as low as 17 percent (Sri Lanka) to as high as
80 percent (Uzbekistan). Source: www.cgap.org/sites/default/files/researches/documents/CGAP-
Brief-Variations-in-Microcredit-Interest-Rates-Jul-2008.pdf

4. We provide more detail information on land management system of China in the online appendix.

5. Variable definitions are shown in Table I. We have provided justifications for variable selections in
the online appendix.

6. Sampling procedures are shown in detail in Figure 2 of the online appendix of this paper.

7. Please see descriptions of the Tongxin mode of credit structure in the online appendix of this paper.
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Participation of Third-Party Organizations Reduction of
Transaction Cost and Availability of Farmland Mortgage:
Based on the Perspective of Farmland Disposal
Jiang Meishan' Li Jingrong® and Mi Yunsheng'
( 1: School of Economics & Management SCAU;
2: Institute for Economic and Social Research Jinan University)
Abstract: Under the farmland fragmentation and information asymmetry the high unilateral
transaction cost faced by banks when disposing farmland restricts the development of China’ s
farmland mortgage. This paper explores the inherent mechanism of the third—party organizations in
reducing transaction cost of farmland disposal and improving the availability of farmland mortgage.
Based on the data from the farmland mortgage in nine provinces of China the results of the semi—
parametric intermediary effect model show that endogenous and exogenous organizations can
improve the accessibility of farmland mortgage through reducing transaction cost. Compared with
the indirect effect driven by the policy incentive of exogenous organizations the reduction of total
transaction cost of endogenous organizations driven by the interest incentive is more significant.
Therefore we suggest that in order to interconnect the formal and informal financial
organizations endogenous and exogenous organizations should be encouraged to participate in
different parts of farmland mortgage according to their comparative advantages. We should also
establish the farmland evaluation system and farmland market to loosen farmers’ loan constrains.

Keywords: Farmland Mortgage Transaction Cost Exogenous Organization Endogenous Organization
JEL Classification: Q14 (21
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Impact of farmland titling on credit availability of small farmers.
Average treatment effect analysis based on doubly robust estimation

JIANG Meishan, MI Yunsheng*

(College of Economics and Management. South China Agricultural University, Guangzhou 510642, China)

Abstract The impact and mechanisms of farmland titling on credit availability of small farmers is investigated based on
the survey data of small farmers from nine provinces in China. A doublely-robust average treatment effect estimation
model is used in this study. The results show that titling increases farmers’ credit availability. Further analyses find
that the impact path of demand is: Farmland titling improves land security, increases the long-term investment of small
farmers and ultimately increases their loan willingness. The impact path of supply is: Farmland titling increases the
property rights of small farmers and makes them possess large amount of transferable property. which transmits the
signal that the possibility of repayment increases. Farmland also can be used as collateral to obtain land mortgage
loan, which increases the loan supply of financial institutions. However. the role of the signal is greater than mortgage.
The role of farmland mortgage needs further institutional and organizational innovation.

Keywords farmland titling; credit availability; small farmers; doubly-robust estimation
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, : min > {1 =D)Ly, — 0, )T}/
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’ (Average treatment effect, ATE), ATE
2.2 PSM [30.32]
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O],‘(l‘,‘) Oo,'(l‘i)v 2015
(Loanw) > > > > > > >
(Loana), (Ainvest) > > > 9 - 67 » 078
()%oana (I%‘Oam) = a + a I4aborr,' + az]uniori + 6. 67 hm2
as Highs; + a4 Aland; + a; Aincome; + (100 ) ’
2
as Relative; 4+ a7 Insurance; + 3 34 hm” (50 ) ’
as Transport; + ero (18) ° ’
O™ (x7™) = B, + B Laborr; 4 8 Junior; + ( ) ’ A > > >
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¥s Transferin; + y; Vcadre; + y; Labor; + ’
. . D . 53. 96 %
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(Insurance) o
(Relative) .
(Vcadre) . .
(Aland) . )
(Aincome) | (Iland) , .
1
Table 1  Variable definition
Variable Definition Mean SE Minimum  Maximum
Dependent variable
Loana « =1, 0.194 4 0.395 8 0 1
=0)
Loanw « =1, 0.299 9 0.458 3 0 1
=0)
Ainvest 0.571 4 2.055 1 0 40
( )
Title « =1, =0 0.539 6 0.498 5 0 1
Demography
2.259 4 1.290 1 0 20
Junior
0.807 5 1.024 3 0 7
Highs
Laborr / 0.725 1 0.253 8 0 6
Labor 3.117 1 1.3227 0 20
1.046 5 1.052 0 0 16
Farm
Social relationship variable
Relative «c =1, =0 0.056 5 0.230 9 0 1
Veadre « =1, =0 0.703 8 0.456 7 0 1
Economy variable
Aland /hm’ 0.402 1 0.498 2 0 5.333 3
Parcel / 4,668 4 3.597 7 0 20
Aincome 36.534 8 33.106 1 0 100
Incomec 0.0111 0.105 0 0 1
Iland (hm*) 0.002 6 0.012 0 0 0.302 4
Insurance « =1, =0 0.215 2 0.411 0 0 1
Foodc c =1, =0 0.772 2 0.419 5 0 1
Cashc « =1, =0 0.367 6 0.482 2 0 1
Transferin « =1, =0) 0.120 6 0.3257 0 1
Location variable
Economy 0.061 7 0. 240 6 0 1
« =1, =0
Transport « =1, =0 0.0717 0.258 1 0 1
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2.4.1
b
( ) ( ), . .
( ) ( )
N ’ b
( ), o
( )
o ¢ (21 ( o
2) . s
5 o
. . . 2
Table 2 Determinants of land title
( )
b
Variable Land title (Robust SE)
0.127 4 .
Laborr (0.152 4)
—0.000 6 bias) 10% ,
Aincome (0.001 2) t
—0.090 0
Veadre (0. 086 5) 3.
—0.025 8
Relative (0.167 6)
0.698 5
Insurance (0.099 6)
—0.372 27 X .
Economy (0.164 3) 2.4.2
0.004 2
Aland (0. 005 5) @D
0.005 3 ’ AIPW
Constant (0.139 1
3.09%¢( 4,
2 691
Observations
b
P 0.000 0
Prob>>chi* ’
L ook 1%, %%
5%, % 10%., 4 6

Note; &% represents significance below 1% ; %%
represents significance below 5% ; % represents
significance below 10%. The same in Tables ’

4 and 6. o
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Table 3 Data balance test after matching

t t test
%
Variable Matching Bias ! P
¢ statistic P value
Unmatched 5.0 1.28 0. 200
Laborr Matched —0.8 —0.21 0. 834
Unmatched —0.3 —0.08 0.932
Aincome Matched 3.2 0. 86 0.392
Unmatched —3.3 —0. 84 0. 399
Vcadre Matched 0.0 0. 00 1. 000
Unmatched —0.7 —0.17 0. 865
Relative Matched 4.2 1.18 0.238
Unmatched 27.6 7.08 0. 000
Insurance Matched 1.4 0. 34 0.736
Unmatched —6.5 —1.70 0.089
Economy Matched 2.0 0.58 0.559
Unmatched 4.2 1.09 0.277
Aland Matched —1.7 —0.44 0.662
1

Fig. 1 Common support area of propensity score
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4
Table 4 Impact of land title for small farmers
( )
( ) ( ) )
Agricultural long
Variable Loan willingness Loan availability i
term mnvestment
(Robust SE) (Robust SE)
(Robust SE)
0.056 6™ 0.030 9™ 0.294 3™
Comparing land title and none land (0.017 5) (0.015 1) (0.130 5)
title farmers
0.268 1 0.177 3™ 7.390 0™
Mean value of none land title farmers (0.012 7) (0.011 0) (0.102 8)
2 165 2 165 495
Oberservations
5 6
Table 5 Distribution of loan collateral of small farmers Table 6 Determinants of potential credit
% demand of samll farmers
Collateral Distribution ( )
Variable Potential credit demand of
None 31.95 samll farmer (SE)
House 41. 35 0.239 2~
Homestead 14,54 Alnvest (0.125 1>
. 0 o —0. 408 4
ixed assets o Laborr (0. 257 6)
Crops 1. 40 0.048 7
Agricultural order 0. 60 Junior (0. 047 6)
Land contract right 3.59 0.113 4%
Highs (0. 060 8)
Land management right 0. 80
0.001 0
Deposit receipt pledge 5.20 Aincome (0. 001 9)
Others 16. 14 —0.556 6™
Relative (0.277 4)
2.4.3 0.262 2~
Insurance (0.141 9)
0.436 6
Transport (0. 280 6)
; 5. 66% ( 1),
—2.197 3
Constant (0.862 1)
° 621
[1-3]
’ Observations
’ ’ P 0. 000 5
[2]

P value of significance of

model
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f2, 15 A 2011—2021 4F # [ 290 N T oY WAL HHE, SHE R R K4 B S BT T E A KA ERBKA
WE, £REN.FRALBETAELLANRESE, AN AR ERBRNN YL RS S F A4
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FE A AR 2 IR R A2 00 5 28. 31% (53. 83% F1 10. 22% (1245 ,2020) )| e Ak it X i A X5 2% IR [t
ST i X R R A LT R R R A I 2 S BRI R AR AR AR RR RIS ATK R AR
A AEXT B PR D) R ERIB FE LS T AE . AR IR P R A 7= 3 SR SR B G O AR 3
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Tl i B A KSR B B 1Y) 509% © U S & e A 40 B AS ST 25 A% o K S 7 2, Wi A 23 T 433 11

WY B H#9.2023-03-15
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7 JE FURBRG AW R X0 ke At fase e B AR (gt Rk = A ™ B 1 171 1T 52 0 ( Bourguignon
H1 Morrisson , 1998 ; Gustafsson 25,2008 ) *~*/ | F: 2= 1] g ffi & 58 ¥y 1) « v 25 e A BB BE” (B 2% Ik
2020) 77 AR B I — AT B A G b , ASAT LA TS e R R A 2 B BE T AR AR
SERA 1 T 1 EL AR AR B RS S A M I AR T B A TR TS . 2022 4R E S5 BEER &
F AN AAT ALY H8 3, Al A & R I 41 A RRFF S AF AR B R R 7 LI 4 J i
TR BRAT 55 U BOR E A BLSE Pk . (rhdtrboe 45 B 6 Ty 2023 A2 it & MR 24E S T
VERY R UL PRV SR I, EEILIE 4 8 i 2% TR A, 40 S A RGN E IRIE , fEX — 8 50 W5 $ AR
PRAKS o BEIESORERT 47 BRI 5 STUEME ST, £75 TR ILIE R R 7% 250 8 Bl AR 1 75 22, oA At
) & M KRG R L B A R L, N RA BRI [F] & A, 2 E A ) R R
— N IEE AT AT 2 R R AR B ik AR AR DRI, ndel £ R TR RIS K, A R BRAR
XFZ AL, 28 10 52 B[] & 4 B BE A b, S A sl 10 6 T T v 1) = R P A R R AT,

A R TKAR h Z H R R SR, AL TARSS A 54 M8 254 55 s 1 i sh 4%
Yy d B0 ] & ( Yang 25,2022 ; Sun 45,2022 ; Wang 25,2020 ; XI|—f5,2018) 1* =), A | 4 fl % JE /K
AR ARl TR e R A (57 5 2014, PhEZE% 2014) 101 2023 4E 10 A, E % B
AT T 2 il v o e i R ) St A DL ), W 4 SRR 4 B B A s A A b X
B &R, AR JE it 4 ol Al 55 1 7 o T AN PR B BE . ST, 4 Rl AR 00 A VR U M2 BOR
KEHE T8 N TR e X BB S5 X% 58 4 Tl 0 = SUOWRE |, HE sl 1% 58 4 AT b it o T 07 b s 71l
FHHRA D LB, A RAE B AR Dk B A 3R 09 55 BBEIA RS & RlIR 55 bl <, DAUKAE A
— 3 O PE B (Benson, 45 2012) 1) Bt B4 Al H BRRE TS Bh A b TR RIS K, R IR Ak
FAIXT R 2 Ko, $o7 % 3 4 gl e e i B L 4 4 s 2 56 5 & AR E A AR R I 2 35 1 i
PR IF) EL RSN 7 33 B[] REAEL A TR BV, X T oK o 4 il % Je H R 1 i) S R M ] 3 4 %) S 0 5L A TR

AL 4l [ 5073 4 Rl it A RN Ak Rk 2 S AR AR ) T I 2 Jo RS A I >k T 4
BN, AR 4 A= 0 2 B E S ST 2 DR A o TR E B =X e 2 I 95 X6 G 1) 1) 35 T s A KA
b, R, 550 4 il 5 5078 B A RO 2 b 2 101 225 e 25 LA 22 S b (HY A TR S 4 il 55K
e L N VA S = 2T I S R (N 7 b B e o i g R s et S T el 5| P N PPN T
5% PHAS [R] 4 Al SCHE B — G0l 0 22 S5 F B30 G &R, A Bl TR AR XS 4 il e T LA FRE OC 4 Rl B i
FIIATR , BB 2A ) 4 il & R SR s LS WAt & & AR et It ARBFSE 09 A2 . (1) A
FEAESE 4 Al S BT B A A A i R BRI, IF LA 3 B SR 22 05 ; (2) B 1L 48 4
5T B RS A RIS, b« A SE R (3) K o A% 40 4 il 5 850730 2 4 ook R AN 1R
WA S M () B85 R0 1 22 5 T BE PR ARRAIE | I 4 (b 5 B AR R

ASCII PR TR AR 2R IAE 55— R AT R R TS = T, i Fe B o b 5 B 2R
NG T 4 i e 5 Ja R Z [ B B OC R | I IR HER A & RS A K Y D BE LA, X% G 4 il 5
B EEMYXRIIT TAEBER, B2, BETESRMNUARN , 2 R S £ 1% 5 4 flts
BOF 5 A5t K5 B4 Alchs ZOME DT IC , ST A4S 56 4% 498 4 il -5 450 38 B0 4 A oG AR A 8 R A Y
2 SEARFE A FF A 7R P A AN AR G R BN T PR A R WA G B Sk 1) Al 55 s RE L)) 22 R
MM ERR, 5=, 0 LAY GDP SR AL ZAE Ry T T AR & il o Z2 00 T IRS RO K 56, #8717 1%
9t 4 -5 50 E A oG AR TR RSO B A S M M R B SRR, D T 4 R B 1 4 5 B
PR T2
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=Xk BiE S E R RMRIL

(—) BG4 filR TR 540 i R

KT Rl J7 RO B 52, 3 S 58 A7 76 TE R P IR AT, 5 — ol A2 4 il 2 ik
17, Geda %5 (2008) "' TR IZEM L A BRI 77, K BUAG 0% A0 5 5 S MR 55 st B 5 e m T
RS ANTE RIS A TR 2 2E T 75 9 V-0, 10 J BRI, BRAIR T 7% A ZE IR B A A 3R 3 ik i A B o
H1(2009) 11 FE Y 4 il R R REAS ) I A0SR RICR 5 A, A SR S 3 IR R R S SIS S8
M AE T, e A4R = T 2R R BE A KT 5 3K 52 (2017 ) AR AR 4 iR S5 7T SR 4l 2544 1A
RERAETT G S , AU R TR HAR A P ROR e SR R AT 3EAAKY B2 it 4 Rk
AR ; Abraham (2018 ) "' X2 H RN AR ST & PR, 1E B4 Al UG RN B At 5 R AR B AL A 4 ol IR 55 %
B T BRJEE R Ay 2 —F0 ARSI Yu A1 Lu(2021) VS YEEES 38 2 PR T SR g 3L ml | 3a i
MR B T AN SR AT 38 35 57 3l 1 5 R AL AR BRSO

55 RIS B RTRIS T B, ETh ES T R R T ARG SRl s R S S R E R Tl Ak
T Ak AR St () BOR T IFRELk ) S th AT 28 B 3 IR 5 22 B R Ay, S 3P ) 4 i R TR AR IR
WSO B 8 3 6 3R (TR ,2005) 1 LUK AR S BN AR A R 22 | A R, IS T Al
XT RS IR HEVE T o A Rl o8 PR AE AR A 1 DX A8 A Skt ISR BEAT T4 BRI A B (R 45
2011) " UK, AAT 4 BRI DY 45 15 AR S 1k 4 fl 75 SR 22 ) A9 465 #g P AS S Al 2 A ol 24 4
2oV R SRR B A KA B [ R (Mei %5 ,2022) ) 0 B A8 40 4 il i ook 5 v 1 B A < ol iy v
B R R R S IG , EA Bl UR O AR RN 4 SR A2, 24 T A RO ek SR B IR Y T e 1
(Sehrawat il Giri,2015) )

LRI KR, G518 77 A 0I5 A% O AE T U7 X% 5 4 b J /K 1 22 S R D A%
Gt 4SS R RE R 25 SRR . A% 5 4 il Rk R KOS i B 4 il R R T e XURS: B B D fE
T RGBT RE RN AS & BT ReAS LU SR, % LT 7 55 DX 3™ A TE AR, F A 1 RS A 3
Ko MIEG AT R AT BARET , AR b DX 1) 45 fil LRl D) REFEAR AL T 20 RCIR A, 4 il U5 10 328 R
FRG G BT e R LRSI LB A7, R ) TR 55 1T PR 1) 55 S5 TE A 7 2 AN, 41 )
TR ERIASE . AN AE5E 4 AL 3E T A 5 Uss 2 (0] A T2 AR e R th Jo A1 T 1] i A
W 4mtisg, SR IR 55 AT b DR BT H A 8 00 2 D) i AR 2 7 4 B A IR B 28 5
BUAS AH R S A4S 19 28 B 2 AR W 2 AR 5 A v 5 3R A MDA e = T 2 AR 4 il v 35 1) 9
RN 53071, Rk, RIEAL S0 4 mil & K-, Ak T AR 2% RER 2 B AR ) G i R AT 98 s A A5
B RO 4 Al SRR T4 1 ARl IR 55, BRI 55 3T AR AL B 4 il & Jié v 57 25 AT RE A “ BE RN o BB
IR R T R

BRi5 1 AL 58 4l 2 X R AN F BRSO 9 5 M) ELAT ANt e M, U A1 A P L s

A AL 58 G o A i BRSO 152 0 i) G BAT By Be PR R AR, BV 5 R B AE LM C R . Green-
wood F1 Jovanovic (1990) ' 5l i HE— P BRI T 4Rl & R 25 K Al A 23 BE =2 18] # 1Y
FEWR R 46 R Al R J LA T TR0, , A W e DR A 1 o= W A BRI A B 2 32 4 il IR 55, IRk
A BEARHE R AE ST TG AR 4 Al 55, NP K TR 25 8E (R R 2805 & R 5 & miR A, T THEE
R, B8 AR A NFFRENS AR IR 4 Bl R 55 , W AN - S5 159 B G2, D I & il kT S A 5 R R IR
8 U RIS & . Aghion 1 Bolton(1997) ! Kim 1 Lin(2011) "' JHZEEIEN 4 (2020) P 241581
MR R R SR AZIERE U BICR, 752, Y — E i X 255 TR A TA M Beit, 4 i iRk 55 %t
TR B2 A 2 RGO s BT M8 0 R R IA B — B EERT , 4 Rl iRk 55 A Be o 2 3R FHIRI A NHE
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IS AR DT 2 il ARG 2% R RIS AAS P45 - B 4 10 A B ARG

BRI 2 AL G A RO AN RIS BA LM | B 2857 & KT &, 1858 4 il i W AR
IVESES = i

() B A Rl S A s R

- B4 il ( Financial Inclusion ) P& i B KA E 7E “2005 4F FH bR/ NG 04" B it B
FE LRI SR AR 98 4 AR ok 23 AT I 2 B R 5 1Y 4 IR 55 (3R 55 ,2020) 7 U AKAE 42 ARl
FORNFE By T I ) R e o 1) B0 2 A W S I T B HOR G S G il i A AL IR 2 U TR S
10 4 R RN G AR 2SO AR G B Rl B AN ST . AR AR SE 6 B =X TR BE BT, B0 4 iy
FHEL N B | RS 3 S A 22 B4 /MR AR 158 i BIL I8 T 9 27 7 J5E B2 (R S e A= i,
2022 ; 5K/AMERI L ,2022) 2077 BT A AVRFERS 2h 2 it 55 LRI B AT 4 44k A A IR 45, B
SR A ) i B 5 A PR AR X S8 g 1, FTHEE T A% G e Rl e 55 ) I 22 Jmy BR AR BRI %o 4% 49 46 il 0y 1L IR0
R SRR , 5 JIR A% 29 <5 Pl 0 B RO 8 A A2 R TR A3 A1 N S48 1) S A, A A8 Tt T 4 il e 55 )
T RE Rk L B ) R B A IX 2 K 5 R AR T, Das Al Chatterjee (2023 ) % 5% & 2R,
DA 4 Rl AR AR A T ol i P AR JE 038 15 AR X020 3 & 2% TR L AT B FH 5 He 45 (2022) P00
FER I, BT B R T AN BRI 55 BT SR A 4y S T B Rl IR 55 AL M N i T
AR B A K | 28 il T A7 S e AT T BB A B K A B T 5 o 5 5K St 4 (2019 ) PO A5
R BT B A O AR G BE B SR T A B R AL Sy A B TR RN KR R i T
LA PRI . A B R A I T 55 TEL GG D00 AR P ol 45 0 5 B il ) 30 s A i T3, R
W R AT T 4 28 5 AR R 55 1 1R ( XU AR AN X4 PH L2020 ) B A S0 A T A BlHETR , DO ol Ll
T R AR A 4 Al I 55, A5 % 0 4 Rl X A S IOt A AR IS A NHE B TR )23 | 55 S4B At
A BRI A b 3R B4 IR 45 ( A8 AR AT ,2020) 720 BRI, 250 B 4 kT 5 A AR
WG BRI 55 AT AL B RARIE B X AT 1l XA A5 BE TC 25 R 46 il I 55 A3k 25 S 2 ) A
BB B A Rl R T HAESZ 5 A A5 AR IBURN 34N 7 2055 D7 T A3, A A U =k < il 55 1
1o AR, BEAE A DA AT 1 IX 45 R 25 0 6 S oK 22 RIS S5 R PR G A | AR AT s RIS K, #1 IR
WF B

BRI 3. B ARl R ERENS B & (e dER A e RIS

SR, B8 B4l 940 AT A 8007 A ] B 52 381 2 W0 R %1080 5 Wi 7 6 R S B B P AR A AR AR A
(2021) T KB, ML X NS GDP SREF Ak 5 0 4 il T 7 (R B 1) X 0025 S (A 450 3 28 4 il of
ARG (0 2 HE A7 T 0 1 DX 45 5 R BRI 46 (2021) W RS S s, 8035 2 4 il vl
BEATRAAS B IR e A 8 AE HIB B SSOR B 28 B 5 JRK P i B8 e T/, BESARL AL /K P i S v T R, 52
LA B B4 Rl AR A J R 1 IR 55 28 REARSE T 244 b 28 5% A JR Kk - B BELAR R . B 2805 &
JRE K- 2 i AUBBELAL B HEE B AL R B A W 58 35, Ja RIECF e Rl 3R 77 H 42 T, 203
SRl IR S5 RN A BB AL . BAh B A Rl R R A T R GRS XA, ST HES) T2 5F
B (BIBREAE,2020) Y TR R R KT RIUARL Ab /K ST T R 14l X, B0 24 i BTl A
IO REASAT 3 S b 4%, Ol R sl ko0 S 22 IR RS A 1 sl Bl 2s  3m 1 R A LA R R 3T
o it Hh an R .

BRI 4 - K070 25 4 o0 R A T BRSO AR 52 W 52 21 3 28 5% e /K P AR Ak 1 AR 1 1 24 T S AR 2k
PERRIE , HIG WO 2 Bk =X b T

(=) B R SIS RINOC R

BB A RE B I S R B AR G R RGOk T IRZAE S A T e A% 4 4 il e
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XET A BEACA Ji RS AR Z I AR, 5 5, By 2 < Rl o R AT HL 4 BRI B )T
JE B R AT LA AL 58 o LA il X 9L GeRE B IR 55, se IR T AR g it R BRI . AU
Bor < AR 7 BT L DT C | A 8 1) 45 07 TR RCTR AN TR Gt < Tl R (B A R
2018) ¢ 4% Gt 4 Wl A L5 A 0 R B b N 2 M Bl 4 R A R R S B A ROR AR T (R IR,
2015) 7 BT 4 58 <55 2R G A94 JIR 55 R RE . RO, 1 BN TR RE KRB | R I B AR o
PEFARTBE, B0 A B e 4 50 RURS: Al 10 5 B A IR A2 4 P 8 P8 1 3R 3R i XU, E 1 R0
857 T %A% 5 4 A X = A T B M B 0 ( Arjunwadkar, 2018 ) 8 BT T ME GE KU PEAL 5 45 i 9
AR AR T PR RAS AR AT 28 G 1 A5 DR XU 5 S8 AN R R B G 5 300 8 XL 30 i 3 4 1)
A BT S B B IR Y S S A A A B R IR 55 B 25 R L 22 55 SR T Sz B B I 55, fie
PEAT BT AT REE A R o DL MR E AR e il B B e A 35 AR B A3 AL 2K
RALFHAPEEIL T, IS b B8 2 e B A O RO - A 45 T T B D04 PR — B | RIAE [R]
SEARMEE BTl A RO AR i R B e FE AR T2 W R T2 G e Bl VR HIZECR o B e i iy
LU

{15t 5« K073 B B RO AN T B AR W30 35 R T G Rl RO A FHACR

By EE A R T 90 < WAl A R A ) A 2800 DR, SR A AT A AN S R A E 2T 4R
58 G R B G Rl 55 Y Rl 4R T+ Rl I 55 TR S 7 BB i RO A . 6 8, e R MLA 7 289 e
HA BRI A VRA BN AN SR AR S5, AT HE N 132 48 A (B B A, 2021) 20 Lk R BN
T HRAT Z 18] B 45 AN XTRR M LA AR v LG i A58 TR RS 2 8 o AT A9 45 B UG DA X E , 348
BATHIE BA (IS8 A S 1 20 DV, 3 BURORT s FOARME LU A A < il e 55 . 0+
e B R 2 EA P BB 3 AR B AR 55 1) T2 RS, - L SRR ST [ R 22 i) ) B il 9 <3
Al 59 BT v < AR 55 OB 2 30 A IO T A DR A 8 < i DA AR ATt DX 55 14 MUABEAS 2 3 1) A, 7 —
SE AN TR AT O AU 5 Ak g, AT, BT HOR IR AE L K7 < Rl A SRR Al 55 31
JAS T BEAE A L SRS D) BEASE rT (53 1) 7= i AR 55 Mk K T T, RIVER 5 1k 1o P AR RE A8
VISRAR BT PR AT 337 o KRS LR o W, B2 2 <6 il 1 o 0 1 9 <l i 3 190 45 A0 AR 7 T
A E LS AR T Rz B M P A Rl FEPE A T i, AT FE (G205 N SE0RN 1 4% 2 4 il R
5 (R RAL, DRI P g A A A AN SE AR

58 4 Fil 58005 E AR Y EL AR G R O AOC R AR AR B E A T P A BRI DE R . Qi 45
(2022) " ST R L, G RHE I KR R XHE GEARA T T 3 0 i (¥ 53 k) FL AT WY 1) U B AION K I N o2
7 (2021) M IR IR S R KO- A LR TR RE ) 2 U B OG FR L R
RO E RO R G R R PUE R B vh i —Rl G 1R P T 5 5 A L A i
R I M OC R M EANE R IEE AL, — 7 1T, 12 58 4 il A Jo O 0 0 1 <l 9 I B AR 17 Al
VOt G IR BN 2RI AR 5 5 — Iy T, B0 A R R SR il £ KN Al Bl AR S RS K AL
RIRTHE I, RGeS 7 2 B 25 b 21 2 B R PR I R R AL S Bl i
PR L B 25 M S B e kS, mT LUl 5 Rl 2R G0 A0 B (A D R i 2B B BRAE I it R B4 MR 55
RESI A ZE LS, I PSS AN T A5 TE S B 30 9 A A e JRR A | W 4 Rl 7 v Jo i e e i
Hfie BEARAN Ji R A S K R BRSO 2 . RS B B 5, i T3 B AR i RS2 08 B 3l A
5, SRR IR S BT EOR B BE A R, S5-I 78 e 5 3] P ME LU S8R, I LA A s DX il
BN SER | B Rl 55 AR BOT SR B PR S DN 3R A5 B 3 A Rl I 55 ok 78 e B UL 4t
xR SS . AU RN (2020 ) B ST R B, AR P A% 8 4 i SR SR Al R B — 8
Ve ARG GRS 5 BB R, TR BRI 55 1 AT REPE DR . LU, WL Sha AL M R 1L 58

61
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< RBILAE) A9 A 5 0 P B U A 0 R el A S 8 ) SR S A 5 T 4 R e g TR 2
A ARNE KRG TR, e G il A R R SR s [0, i, 15 40 4 -9 27 2 4 il
TR DA B AN B RD RS -4l 77 T HAT 45 B B Re RIS AR 7 T (7 T 4%, 2022) 1 1A
TS L Rl ) R AN AR G i, P B KA TR R S O a3 MRl Lk b, f%
GE S Rl Bl A R AE AN G R A T REPE SR, B R AR LR AT 5 P (0 R a5 22
S e AT

fBRi5E 6 - AL 40 <5 il 5 K075 28 B B AR A AR e RISy i e FP AP AR B R AR AR

(7)) SCHk PR

HYMEA BT, T S RCA G BN BRI FEA AR XL GE 4 Rl A PSR B 1), S 341847
TESTIEE , T TR0 3 e RO A BT AE WA B i — Bk, P2 E 2R PE S I R R T2 50
— BEREARIR] R R RO T BN v K B 2 2R AR I BIL S 22 Fh s B B I 45 FE T
] (Y BRI 26 v] IS B 2 RL I DE IS 4518 . 56— WF S W R TR] . S [R) 1 5% 4 il Je /K- 1 4 i) 3
Pyttt Tl — [ SN ) A R B B il ke R /K A — B0 LUK T S 2 5 IR S5 1) sh AP A A 2, il
T A RGBT I EEME LG —, 5 = AR b e U TR, BEXHEGE G, 2 ATl R < Bl
P R R AR AN RIR PR VR O A AR s SR A A, R e L — B AR 4L
SRR A R P O TR IR S UR . 53 A, DR ET X B A 43 BCROW I BF T B R AR T
A5 2 WA ZE AL, TG Ak T 22 T 55 S (7 B A J B 5T 3G WL SG 1A 2, B
T 2 LA S T A 9 B R T R, BRI B, BF 5T Al e HE AR i RIS I B B
BT S AU B T4/ Nk & W A 20, R R AR X ZTIN - DRI AR SORF AR i RAE
WFFEXT R FTEA ) e R A T BRSO AR AR, DA st 400 28 5 0 < il g Jo o A 42 {1
A 4 SR B

= TEEF BRRESHERH

(—) B IR 5 i

AR SR AL B K2R B0 4 BIE 5T Hp o R B 4 R 5 AT BB i o 110 w0 50 4 s B0 4
¢, FRLRG Y S A M 3 55 ) R AR = AT DL R T B AR TP
B, AR BOE T W4 MR A8 5 W KB | SR T2 U AT 3% 2 IS 2 i 1 1k, 7T A7 AR K AR
bR 20 3R R B A A R R BUIR  E E, e BO B a R S LR R L SR 0 A
(2020) PIRGIGE  AHT TR RO 40 4 ik 48 55000 TR 46 B A HC At 4 i 28 2ok [ O BT 4
THESEY (P E ARG | LA IR R4 57 k23 & R GE T R CEIC B4 2, A SC i e
SEN G P E 31 AT EIEIX A 200 A HLZE T, INHE SR R 20112021 4F, 285 BHE Hiab 21, %
OB 2 823 MNARIFEA

( ) 1B 58 4 Rl ok

i AL 58 4 Rl R R AKSF- IR AR A A A 20 b AR AT 30 11 RS 0 28 7 3 i 25 T I LA
{EOET 8 R 4 Rl 3714 3 A ( Liv 1 Zhang,2020) ™) RS FH 4 B LRI A2 D820 40 5 GDP 1Y
U HOR AT A AR A, 1 LURIT I E SRR R T, & BACRICER B (5 0838 5 Al 1%
FEIRFEALIRCR , B LU B3 5 77 2K %) HE (R 4 Al b A WA 3 TR AR A (R SR o B, i
455 4 Fil K JEE KT LA 4 i RS R 4 i 0 38 3 T A8 s e R 8 L, B 0/F 22 SIIEAE 9 R N ( I i
45 2011 ; AR EE R 7,200 ; 3K 5 B AR 4R ,2020) 1840 A Se 2% 0 A7 SCHk, SR A (E 204 4
FlHUBE RN 42 Bl R A IF N — TR SRR WLFE 1) |, LA bn Ik JoR A 22 S5 LS A B B4 0 8, T4
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MR T AL G Bl R K o W E e — R Z AR PR 2 G VR R 27Tk, Bl A 1R An 4R 1 Y
R RN W A TR AR T AT, REf KR BN S AT BEAR R DX o), BAT B A 3

R G ERE R IR R R

E[EL T YN FEBRIEE TEBRi R TP E
xR ( Size) ERHLE YR/ GDP A R T 370 9% <3 L3 Ak AR X /N 0.75
SRR (EffT) PR/ AR AL AL MR BEA R 0.25

=) FEMEROR B E

R T AT A AT LI PR 208 SRS SR8 L, SR TR o [8] A5 A B AT 5 A 5 4 il 0
Rl AT e BSOS M), FEE IR D7 R BB AT
Income,, =B, +B,FIN,, +B,DFI, + ¢ City,; +u, + I, + &, (1)
Incomey, =6, + 6, FIN,, +60,DFI, + 6,FIN, x DFI,, +¢,City, +u; + I, + &, (2)
Horb i A B TR j A AR, ¢ AR TAR s Income,, 48 By 1 31T j AE5R ¢ ARAUAHRT R RO T 32
RO 5 FIN, 1556 4 B R REH A DL 8 2 e R Ciny, 9B R R B 0 )
AR AN GDP LS5 E K B A SPRIEEE R BEIT R AR R B 5 8,
160, ¥ 800 ., P BERLA BT s, S 3T 186 5 500, P B P 228 B 8 AR A 6 A AR s B 9
SN AR T B i % 5, A BSF ] [T 7 2800, FH T IR MSCAS Btk v 728 A e s DX I ] s 4R e 5l
N T AR A ZE R EA AT P, 75 2OR AL G0 Rl 1 1005 200y L R R R e 4 DR — 2, Rl o
TSR T ASEEI A Y 22 i AR R R R, SO LA 2 M i i A 8 R EA T AR AL B, DR (1)
PTGt 4 il -5 K005 4 RO R A T BRSSO A RS2 ), O L3 38 WS BRI AU 2 R/ T
P (2) Tt G il 5 807 3 B e e e A R T BRI T T Y AN S RO R 4 0,
FONIE YA TR AT A EANSO #7053 O G, WIFE AR AR s 47 0, AN 3%, UL —F AE W AR
ARER ST S PR A TS, P R 2 EE R X S BT R R R, £ e SR SR
AR A R
(DY) AR A AR R
MERIE I | L GE R K7 2 OO A A T BRSO B8 52 ) ] RE R AR P A Bk vy, G
VERITT RE 22 BEAE 280 R K IR AL AR 4k T AN ] DX 1] 17 22 30AS [ e, DTG 25 17 P R 4 Rl A =0l
RO 2 5 TR 2 UG, ST, 40R P TR 1A [ BSR4 746 58 (Hansen ,1999) 77 15 5 52 A
AT (LA TR A i)
Income,, =y +, FIN,, « [(P,p<7y) +a,FIN;, « I(Pgyp >7v) +o,DFI, - (P <7y) +

a4DF]ijt “I(Peyp >7v) +¢1Cityijt +/“l’j+'t+8ijt (3)
Income;, =B, +,31F]Niﬂ - I(UR<$) +,82F[Ni}., - I(UR >9) +,83DFIL-J-, - I(UR<S) +
B,DFI;, - I(UR >6) +6,City,, +u; + 1 +e&y (4)

TR (3) (), 1( - )RR IERREL, 45 5 Rk O BN IUEDN 1 S BUE D 0, ARG T Tl
AREE Y] GDP( Py ) JEEALR (UR) SRR T T IMAGTHE v 6, B BEAR D A PIA XA, LLE T3 Hr %
G Rl B RO s RS A R PR mi RO 25 K P 22 e o O R b AR5 1) 35 S Rk oA

OFESREPABTITESTE, ZAEREERTEONTZNIME, SEMRERNGTTRES s —TMER LN YREEE EH
EHEE TETSHSE—NTME, AT EHE, LA REITRRIMEE, BA TSN Hansen (1999) [ HBF5,

63

152



JAMAZRFEIR(2023 F5 5 8)

R BEE — @,

(1) 8B SCS R ST
SCHITA AR 5 SO 2, A8 i IR R GE T AR IR DL 3l ad A O B A B, 1 48 <6 il 45 KL

S A R AR SE R B R 0. 383 7, U AL 55 4 Tl -5 B0 B 4 B SE A AE — 0 1Y SR BRI 22
S, R X FEAIF 9 (0 a2 | [] A 0 108 BH AR ST SR B 6 A 0 133 1 o 4 Tl A =X EL A ey 1) [X 4
B e b B E A Il R

F2 AR
75 bk Pk AE AR BT JE
B e et fE R (Income) A 8 BRI AT LA (I8
U R B 1B &R (FIN) P 42 RIS 55 4 BICRARIE S B A L
B B4l (DFT) JUmT R B A R AL
Pl A A GDP(Pgpp) A B b XA 7= BE (T8)
Pl S5 ( Struc) OVl W (V- Bl e 1}
HH KN (Edue) T A BT A T
B A (Fiscal ) B /T B A
SIRFBESE (FDI) FUBLLL L S RTRESE Al Tll g 7/ GDP
GV IR (Open) HEH O S/ GDP
WAELER (UR) SRAH N CL/ 3T S
FERH B ( Infras) I A 1A ) T AR 4 7 1B Xl T A

R3ATRMMATEGT

A LN HfE FifezE /ME SN
Income 2823 13 616.944 6 252.496 2 620. 803 62 522.390
FIN 2823 0.000 1.000 -1.716 13.560
DFI 2 823 179.258 72.582 17.020 359.683
Pepp 2 823 55 048.457 36 732.396 6 457.000 467 749.000
Struc 2823 1.036 0.578 0.114 5.348
Educ 2823 0.015 0.024 0.000 0.147
Fiscal 2823 2.884 1.840 0.649 17.508
FDI 2 823 0.068 0.137 0.000 1.310
Open 2 823 0.174 0.277 0.000 2.491
UR 2823 0.540 0.149 0.175 1.000
Infras 2823 0.080 0.216 0.000 8.340

T AR 205 S, XL S e AT TAR AL B

SIESE RS 17

(—) FEE ] = 4%
B 4 Wk T AL G 4 -5 B B A O AR TR RSO 1) A S OA¢%%UﬂﬁELmJ
Tk (OLS) B TTE5E S, 55 (2) (3) (4) B A WL I [ 2 R W A 70 ) Ak 25 5 5 2 (2) B R U 4 ol A8

O BEEER BRI ERBTENRMBETEHTIOEMAE, BT EVRERIMENZFEX, AXHHEERBRIGE,
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2xE, RER

B4 mE M FE 2R AR D, 2705 B 4ME

(B 3 ST T S8 AT ] [T 7 5007, 55 (3) SRS (2) SRR B s 12l A8 i, 56 (4) S0
(3) FIAYEERN BT S H I,

He Gt G Rl 55 807 B R i RS 5

OLS [ 5 A58 IO AT
At
(1) (2) (3) (4)
FIN 0.002 0.009 0.013 0.003
(0.015) (0.009) (0.009) (0.020)
DFI 0.491 *** 0.523*** 0.277*** 0.227***
(0.013) (0.101) (0.087) (0.077)
FIN x DFI 0.047 ***
(0.014)
Pepp 0.331*** 0.015 0.011
(0.028) (0.017) (0.018)
Struc 0.021 -0.016 -0.034""
(0.015) (0.016) (0.016)
Educ -0.077 """ 0.008 0.028 "
(0.016) (0.013) (0.013)
Fiscal -0.101*** -0.041 """ -0.028*
(0.013) (0.014) (0.015)
FDI ~0.044*" -0.077 """ -0.070 """
(0.020) (0.014) (0.013)
Open 0.264 " -0.037 -0.021
(0.033) (0.025) (0.024)
UR 0.100 *** 0.013 0.015
(0.018) (0.028) (0.028)
Infras 0.024* 0.007 * 0.005 *
(0.014) (0.003) (0.003)
R -0.000 0.000 *** 0.000 *** -0.018***
(0.010) (0.000) (0.000) (0.005)
ST ] 2 2800 o 2 2 iz
FRF ] i1 2 &3 i = b= 2
R2 0.727 0.973 0.975 0.977
LI 2823 2821 2821 2821

Wt R AR ERAR 10% (5% Al 1% B S MK 35S R R R dbRiER . RS BERT M,

PAER (3) 9025 SR 50 B A 5t 4 il 5 850 B4 RlOGTAAT J BRSO S ], 1 58, A 0 4 Rl s 5 [
H R FCH AN 35 DAL 4 4 ol i 35 SRl e ase A R EL AR &5 k55 5 250738 B 4 i) R B0l T HELTE
1% BY7KF- b 28 I 1 WA 7 2 4 ook R A F RO B 3 4R O it 1 A 3 15
FNHE, BAKIE B0 B mIs 12 5 1 MRl A E RILACE 85 0. 277 iRl
ELA ARG AT 28 05 7 SO, PRI T B30 L 4 T BT S WSO T LG A e 4 oA R A R 5 45
Ualioes

DLEE (4) DN A SR AL Gt il 58073 B Rl < B AN— AR C R, M HILE 1% K
V- b i A AR G 4 i A S AR R R R B Rl AR A R RSO B AR AR RO T LA
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B BT B AR & AR AL T G A A A T8 RIS IE 2 0, {258 & lde B 1 A
PR s B B R A SO S 4R 1 0. 047 NS 7EBR FIK T 20.7% , Al WL 1%
5545 il 5 507 B A e O AR AN i BRI Ty T LA B AN T AS 2 R A0, ISR AR U0 6 75 3155
E, 15504 a5 R0y B 4 A L ) & R AR RS (2 1t 1 [X 4 il o AR A B AN 3R, JE 1 T iR 8 i
PR P AAAT LS Bh A R T R S 2T HAR XU 1 LTI A A R b X 8 5 R
Pl TR SRR B AL FEAR I U SRy R AR A i R AR K

() AR g R A 3

1. B i fee s

R RNECEE SR & R B T AL 5 & Rl B A Y A5 58 4 R 1) 228 B AUE — 2 e
JE EIAJE TR A m a5 BCR , E A O A5 e R T S AV A ISR (2022) 1) Ak
FG AR FIN =B, +B,DFI +u WFR 22 1E LG & a i RIEAR 5, b FIN Sy & R AE D8RR
W5 M XA 7= B Y LUAE, DFT MU B A IR, IR SR 2 o 78— R B L mT LU e HERR T 80
e B A B G E S A R JBKTED, BRI IR LK S,

- SR B T o il oA B i 5 — 4 Ar A AL B HEBRRRIRFE A
(1) (2) (3) (4) (5) (6) (7) (8)
FIN 0.016 0.001 0.014 0. 004 0.011 0.003
(0.010) (0.015) (0.025) (0.029) (0.009) (0.019)
DFI 0.288***  0.271*** 0.194***  0.197***  0.201** 0.183**
(0.088) (0.082) (0.064) (0.064) (0.079) (0.075)
FIN x DFI 0.034 0.033*** 0.042***
(0.013) (0.012) (0.015)
L. FIN 0.022* 0.022
(0.013) (0.023)
L. DFI 0.236***  0.177*"
(0.084) (0.077)
L. FIN x DFI 0.045***
(0.013)
oAb Az AR b = = 2 2 2 & &
I T 1] 2 5T b = = b b 2 b =
P ) ] 2 285 7 2 = = & 2 2 = =
R? 0.975 0.976 0.980 0.981 0.973 0.973 0.973 0.974
BURIINEA 2821 2821 2389 2389 2 821 2821 2 641 2 641

1 (1) BRI AR 4 Rl B0 2 80l B TR B 18 25, U B A 48 4 il A e o R A T R Y
PEHEVE FIAE R0 ; O S Al 015 R BCH IE HAE 1% 17K BB I ick +r % . i
55(2) FURIA, S H IR BONIE HAE 1% B/KF B 835 S0 1250 SRl 5 B a oy B ANC R
AULEL

OEMHTER, FESREBFLESRNBEXFAMEN 0, —EEKITAEANIEREE LNFEAHRES, THBHEBE—BNESR, MIFBPAX
TERRNREERNELHABERM,
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2. K AR

WA it R A i i — A AN ASCRT LA A A 258 S [ )i i 205007, 1 B % A 30 DR S5 8 ) Rt () s
IR AR PR )R 598 1 T, S5 R UL 5 95 (3) (4) 81, B (3) Bl & Y A5 4 4 Rl B0 Jm —
W [0 R B I HLI0 3 U B G0 4 Rl & T XA R T BRSO B 52 i) LA — 5 R0 I 2 5 B0 B 4
FACHRT S — T [l ) R 5 20 U 0 I 5 B 4 G A AT T RS 1 52 i LA R S A e 1k, L
SRS, - A Bt 2 I (R 9 RS T 2R 80, 26 (4) B R, 38 B3 I — WI7E 19% MK B30 IE,
FEUAL 5 4 il FE e 0 PN A B X 8 5 Bl P R OO, P A AR R T VE . 28 BT, R A
JE RIS B B A BT A Al B 2 R T S & il (A5 50 4 Al AR & 44 RIS B VE
e HARIY U ANCR X 5 EMERIA T At —3.

3. AR R AL

BT D REAR S (B [ A 45 2R s i % T A AR B AT AU 2. 5% 4 R AL B, 25 R ILFR 5 HEE
(5)(6)%1, M E/R L5 4R RE R B IEEAR B3 50730 54 alp 815 2250 8 58 B 001 R 50
¥ITE 1% BY7KF- 1838 0 IE SRISCEs e iR —20.

4. HEBRFFIRAEAS

2 B b ] 1 B e T DR IR i ) A 5 ) I A7 6 28 B RR R M 3 S Tl P AR AN i R A 1T B 227
FI AR VE R R 2, T B H: 5 3 38 B AR AN T BU ) () B0, 0K H D 4 S LR T DL R 15 A EIR
IR REAR ISR G A EIEC, 25 0L 5 A5 (7) (8) 81, N il i1, 7 HEBR FR IR I T HEAR I, i 3¢
) ANy o =L T E T

5. ROV AR AL T SR A OLS 1) LK 36

o {68 FH T A S B SRR A [ 2 O 5 BRSO Y LB A BT e — AR T 200 A ) i, ke,
XoF [ 58 RN R 55, MR (IBEA FARSIGAE 1% (7K b 35, BT A N AR Bk |- 2%,
FE A [ E ROV A AL TR A OLS BLAY SR % T RAMLAL BRI 5, LM 5015 2149 P A4 0. 000,
FWIBENLRN AEH B3, B REHLSON A AL TR & OLS #iAY, ¢)5 , Hausman #5019 x*Giil &
9368 11, X N[ P {EA 0. 000, 568 FUFE 20« 38 7 i1 2 40 5 A g A8 B ASAH O™ 19 SRR, o T 49 81—
b, I CR T [ 5E S  ARL e A, AR SCHR R T Wooldridge (2010 ) M 4 Bl [0 U3 (1% % fekt
Hausman K: 5, 255 B8 x* Gtttk 229. 673, XA PR 0. 000, PR BHIE T [ e $n AR 38
PERUA RCE DRI A SCRE T X0 ) [ 2 250y A 2 B 5 3] 19 2518 2 AR T S

(=) WKL

TR M AR A R U IR R 2 | A SO K )42 il A e wfe DAk B it Tl A8 1 () AL, 9940, 4 4t
& Al 55T B ARl & R T BEAE A A TR RS K R TR B A 3 K A mT BRI X AN [R) 4
IR 55 A oK, L B KSAR T B 1 4 fl i 3 1A 0T R, B DAL Gt 4l 3003 B A il 5 4k
P T R Z RIAEAE— B I R m AR R

PRI, Sk T RIE SEEE 5 0 7™ B 5 R (e | A SO A A% 4t 4 il 5 0 2 JE 4 Rl Y 7 9 2
PR, — 07 1, % 58 3 80 7 2 5 4 il B A b H AR A I 3 () IE 1R 2 (A] S5 B AN (300G 4
2017) ' SRR TABAE (2022) 0 BB FT, FEE g 7 B I BN (7 2K 1 1 S 5
A8 3 N M T B 4 Rl R TR KT RS Y (R L B b T AR ) A8 ELI0 A R 8 S A T 2L
A, y— 5 T, PR 4 R LA AN S T A it ot b X R 2% R AR IR 55, 4 ML) I i A 2 () 1 B

4 MEET AR LB KET ERD ;15 MEIBFHET O ARBH ARED KED BREDT FEH. S5 . ARH . HXT L
W R TR SN ' ORI,
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Y st | RO R L IX 4 B ST AR 570 | 4 il & R 7K BAIK ( Armendariz A1 Morduch,2010) (st o AR
SCHERE BT N4 R UG ) AR VA G i T RS 5 A, S5 G2 4 il -5 5073 28 46 il
A HIG, R 13 2 A T BAR B 238 BT By B /N 3fefiliit

BT BRI A SCR AR IV - 2SLS BV HEATRG 30, 45 R A58 6 Fran . 55 (1) (2) (3) 517351
XSGRl Bl AR A AT 5 (4) 508 3 AR ARl — MR e T Al T, A
HRT R AN TR LM RS S TE 1% RY7KF H 35 v BE FR e T RS S PO 2 iy IR s, 3R T 2R
TR AR SCHEER ; 8 T RS IR F St T 15, SR A AE 58 T AR B )L, D, 1A
ARSCHEIY) T RS AR, TEALIR N AP S | A% 58 46 MR 2000 101 H R BON TEAHR 1B 3 B0 28
S Rl AR A T RO AN TE 5% B9 7KF- b B35 W IE 58 B AR BTE 1% WKV E R E e, wl Ul 7E
HEBR T N AEPE TS, B SCRYZS B AR IH T

K6 THAMR IV —2SLS BRI [n] )9 45

A (1) (2) (3) (4)
FIN 0.317(0.248) 0.658 ** (0.298)
DFI 0.602** (0.258) 0.935"** (0.363)
FIN x DFI 0.169 *** (0.038) 0.106 ** (0.044)
Foftb s th A5 &t 2 2 2 2
T R RO 2 2 2 2
I ] [ 5 230N 2 P 2 P
R? 0.892 0.894 0.902 0.535
ARG LM K56 15.203 *** 115.302 *** 55.610 *** 11.823 "
55 T HAR R F RS 15.461 105.389 45.936 -
FURIUEIED 2 821 2 767 2 767 2 767
(1) St st

ST AR50 4 AR B T AN T2 B (SRR ( Size) (G RIALR (Ef) ) AU & Rlds 50 =4
THUESE (BESE) E (Widih) (EJHIRIE (Depth) KU ALFESE ( Digital) ) BEA7 52 BVES T , #4870 P b 3 il
AR B AN [ 7 T A A FH T A i BRSO TR Al R Jo BRSO e e i, BRI 7,
Frrsts (1) 5109 RO BRI A9 [l U 45 2588, 58 (2) B D B ) 1 o PR B Ry A R S 1 el
BER BB (3) FN N B AT HE AR A R]—J7 REHFEAT XS LE A (] U1 45

F7 STHAT A0 R 9 I

AP i (1) (2) (3)
Size 0.015(0.012) 0.019(0.013)
Effi -0.003(0.008) -0.004(0.007)
Width -0.067(0.075) -0.057(0.076)
Depth 0.185*** (0.049) 0.190 *** (0.049)
Digital 0.074*** (0.025) 0.075*** (0.025)
oAbz ) 5 £ = = 2
T T RE RN i b= i
R[] [ 2 A5 = = &
R? 0.975 0.976 0.976
PURIIE(ED 2 821 2 821 2 821
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S5 (1) PR, B Rl SR G Bl RO AR T RO BRI B 3% KRR R S — ot
L TR AR BRI X 1 BEAS I 5 SRR A T AR M DX (R IR AR5, 2016 ) 2 IR AR R 4 e AR
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The Income-generating Effects of Traditional Finance and Digital Inclusive
Finance on Poverty Reduction: Differences and Complementarities

JIANG Mei-shan, LIANG Tai-yuan
(College of Economics and Management, South China Agricultural University, Guangzhou 510642, China)

Abstract; The deep empowerment of traditional finance by financial technology has important research
value and broad prospects, and injects new momentum for rural residents to reduce poverty and increase their
income. Using panel data of 290 cities in China from 2011 to 2021, this study empirically tests the impact of
traditional finance and digital financial inclusion on the income of rural residents. The results show firstly,
traditional finance has not played its role as an effective service provider, and its impact on rural residents’
income is limited and weak ; secondly, digital inclusive finance significantly contributes to the growth of rural
residents’ income, and its income-increasing effect is significant compared with traditional finance, with the
depth of use and the degree of digitization having significant income-increasing effects, but the effect of the
breadth of coverage being not significant; thirdly, there is a synergistic and complementary relationship be-
tween traditional finance and digital inclusive finance in promoting income growth of rural residents, mainly
reflected in the positive moderating effect of traditional finance development on poverty reduction and income
growth of digital inclusive finance; fourthly, the income effects of traditional finance and digital inclusive fi-
nance on rural residents are non-linear and stage-specific, and show a stepwise increase with the upgrade of
economic development and urbanization level. Digital inclusive finance significantly weakens the threshold
effect constraint and have an absolute advantage in the income-raising effect. Therefore, it is recommended
to promote the digital transformation of traditional finance and the coordinated interaction of the two financial
models to help rural residents’ income growth and the smooth realization of common prosperity.

Keywords ; traditional finance; digital financial inclusion; income of rural residents; poverty alleviation

and income generation; collaborative complementarity
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DO MICROCREDIT LOANS DO WHAT THEY
ARE INTENDED TO DO? A CASE STUDY OF
THE CREDIT VILLAGE MICROCREDIT
PROGRAMME IN CHINA

MEISHAN JIANG' (2}, KRISHNA P. PAUDEL>* and FAN ZOU'
College of Economics and Management, South China Agriculture University, Guangzhou, China
“Department of Agricultural Economics and Agribusiness, Louisiana State University and LSU
AgCenter, Baton Rouge, LA, USA

Abstract: The purpose of this study is to assess if the credit village is an effective way to develop a
microcredit programme in China from the perspective of poverty reduction policy and risk
monitoring. Cross-sectional household survey data from three credit villages in the Yunan County
of China are analysed using 3SLS and IV probit models. The major finding is that the credit village
loosens credit restrictions to some extent. However, it has no impact on educational expenditures,
medical expenditures, long-term assets, short-term assets and women’s rights. It is our observation
that the microcredit programme in China needs more innovation to become effective. © 2020 John
Wiley & Sons, Ltd.

Keywords: Credit Village; microcredit innovation; welfare impact
JEL Classification: 022; Q14

1 INTRODUCTION

Microcredit is a financial intervention that provides loans without collateral to underserved
groups that are excluded by traditional financial institutions (Yunus, 2004; Holvoet, 2005;
Aggarwal, Goodell, & Selleck, 2015). Microcredit uses special mechanisms, such as group
lending, progressive lending, regular repayment installments, making repayment public,
targeting women, financial collaterals and dynamic incentives (Armendariz &
Morduch, 2010). It provides non-financial services to farmers, such as health education,
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cultural education, marketing education and training in agriculture production practices.
Implementation and operation mechanisms of microcredit have been developed in different
countries (Armendariz & Morduch, 2010; Awunyo-Vitor, Abankwah, & Kwansah, 2012;
Garikipati, 2008; Goetz & Gupta, 1996; Hermes et al., 2005; Holvoet, 2005; Rahman,
1999), so microcredit systems vary in their operational details, but the fundamental objective
of providing loans to the poor without collateral stays the same.

The microcredit programme in China was started in 1994 by the Rural Development
Institute of the Chinese Academy of Social Sciences and the Yi county government of Hebei
province for the purpose of poverty alleviation. The microcredit programme is currently
operated by three different entities: the government, non-government organizations and
financial institutions. The government agencies that operate the microcredit programme
are departments operating under the poverty alleviation mandate, such as the Poverty Relief
Office and the Labor and Social Security Department. The non-governmental organizations,
supported by government, international donors and others, include the Chinese Academy of
Social Sciences and the Women's Federation, among others. Financial institutions providing
microcredit include rural credit cooperatives, village banks and other microcredit
companies. Microcredit from rural credit cooperatives is the primary credit source in rural
areas in China. These rural credit cooperatives get capital through deposits, refinancing
and rediscount from the People’s Bank of China; however, information asymmetry restricts
the development of microcredit for individual lending.

Credit village is an innovation of the microcredit mechanism for clearing the obstacles
that exist between the rural credit cooperatives and farmers. It enables the direct flow of
capital from rural credit cooperatives to farmers. Another objective of the credit village
is to prevent an excessive flow of capital from rural to urban areas. The credit village
reduces credit risk through three mechanisms: by rating farmers; by sharing information
with other governmental departments such as the Public Security Bureau and the
Administration for Industry and Commerce; and by creating a donation foundation pool
that can be expanded five times by rural credit cooperatives to lend to the poor for
income-generating activities. It extends the Grameen Bank model by penalizing those
who fail to repay with social and economic exclusions, not only to the credit group but also
to the entire village.

We analyse the credit village mechanism based on microcredit theory and evaluate its
effectiveness using 3SLS and IV Probit models to data available from Guangdong
province, China. We organize the remaining parts of the paper as follows. First, we provide
literature reviews related to the role of microcredit on asset build-up, education
expenditures, health expenditures and women’s empowerment. Second, we provide the
working structure of the credit village programme used in the paper. Third, we describe
the models used in the paper. Finally, we provide results and conclude the paper by
highlighting the implications of this study to China’s rural credit market and the
applicability of the study to rural development in other developing countries.

2 LITERATURE REVIEW

2.1 The Impact of Microcredit on the Income and Household Assets of Farmers

The growth of income and household assets are the most important financial outcomes of
microcredit because these are effective indicators for gauging poverty alleviation. Effects
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of microcredit on these financial outcomes have been found to be both positive and
negative (Nader, 2008; Li, Gan, & Hu, 2011; Swain & Varghese, 2009; Montgomery &
Weiss, 2011;, Awunyo-Vitor et al., 2012; Van Rooyen, Stewart, & De Wet, 2012; Weber
& Ahmad, 2014; Loubere & Shen, 2018; Loubere, 2018). Microcredit correlates with the
income and household assets of farmers positively, but the effect is very small
(Nader, 2008). One explanation given was that many microcredit programmes focus on
survival issues rather than income generation (Nader, 2008; Awunyo-Vitor ef al., 2012).
Positive effects of microcredit on income and wealth build-up are observed only when
participants go through multiple loan cycles (Montgomery & Weiss, 2011; Weber &
Ahmad, 2014).

Swain and Varghese (2009) affirm the positive impacts of microcredit on farmers’
long-term assets only if the MFI requires members to save money and accumulate poultry
and livestock before approving the loan. Hossain (2012) and Imai, Arun, and Annim (2010)
find significant poverty reducing effects of microcredit in rural areas in India and
Bangladesh. In China, participation in microcredit has improved income level when the
loan is used in income-generating activities, and the programme has been effective when
borrowers are more involved in the programme (Li ef al., 2011; Shuai, Li, & Sun, 2011;
Hsu, 2017).

Several other studies have indicated that microcredit has negative effects on asset build-
up, especially among participants in Zimbabwe, Pakistan and Sub-Saharan African
countries (Barnes, Keogh, & Nemarundwe, 2001; Goldberg, 2005; Van Rooyen
et al., 2012). A systematic review has been undertaken by Van Rooyen et al. (2012) in
Sub-Saharan Africa. The authors conclude that microcredit increases poverty in some
cases, but poverty can be overcome by better addressing farmers’ needs. Microcredit by
commercial financial institutions had no effect on farmers’ income and assets, irrespective
of whether they invested the money in agriculture or other microenterprise (Montgomery
& Weiss, 2011). Combining the loan along with other non-financial services like training,
marketing and education can help farmers to generate more income and build-up short-
term and long-term assets.

2.2 The Impact of Microcredit on Education in Farm Households

The schooling rate of children is one of the proxy variables of education. In analysing the
impact of microcredit on the schooling rate, researchers assume a positive education
demand elasticity of income. Microcredit may improve the schooling rate by increasing
income, smoothing shock, lending to women and changing the awareness of parents
(Maldonado & Gonzalez-Vega, 2008; Nader, 2008; Montgomery & Weiss, 2011).

Based on data from Egypt, Nader (2008) concludes that microcredit increases the
schooling rates of recipient’s children. Montgomery and Weiss (2011) also confirm this
finding using data from Pakistan. They indicate that the families receiving microcredit
are able to send children to school, thereby reducing the total educational inequalities
within the community. Maldonado and Gonzalez-Vega (2008) indicate that microcredit
can also reduce the school enrolment rate for children as there is also a demand for child
labour in agriculture and other microenterprises. This view is consistent with the findings
of Shimamura and Lastarria-Cornhiel (2010), who indicate that girls’ school attendance
rates declined because agricultural credit induced income-generating activities in tobacco
production increased in rural Malawi. Hazarika and Sarangi (2008) conclude that
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microcredit-induced enterprise may not reduce the schooling rate, but the children
attending the school from the household with a microcredit enterprise are tired because
of farm work and put less effort into their studies.

2.3 The Impact of Microcredit on Women’s Empowerment

The relationship of microcredit and women’s empowerment lies in two aspects. First,
microcredit gives women an increased chance to take part in income-generating activities,
even if they may not always succeed in generating a high return from the investment. It
gives them self-confidence and bargaining power in the family (Osmani, 2007). Second,
microcredit with group lending organizes women from different walks of life together that
can uplift their spirits and help them to face challenges along with other group members
(Osmani, 2007; Revindo & Gan, 2017). Microcredit from the Women’s Federation (WF)
is one path to success. The WF gives women borrowers yellow bean seeds and provides
new production technology along with needed microcredit. The WF is a national
non-government organization (NGO) that has a strong influence among women borrowers
in China. From the transaction cost perspective, providing microcredit along with
non-financial service increases the cost of microfinance institutions. So the best strategy
may be ‘borrowertorganizationtMFI’, with organizations giving non-financial services
to borrowers. This is a financial linkage system for decreasing transaction costs.

The indicators for women’s empowerment include financial and social aspects, such as
decision making, resource controlling, better treatment in the village, a sense of self-
confidence, family harmony, equitable status, participating in a social network actively
and access to loans (Rahman, 1986; Goetz & Gupta, 1996; Khandker, Khalily, &
Khan, 1995; Nader, 2008;, Weber & Ahmad, 2014; Revindo & Gan, 2017). Because there
are many indicators available, the results in previous studies do not seem to show across
the board positive effects.

Nader (2008) claims that if women do not put themselves in a decision-making position,
participation in microcredit may not be able to empower them. The impact of microcredit
on family harmony can be positive because it increases income, but at the same time, it
may have a negative impact because there is less time available for leisure activities
(Nader, 2008). Additionally, women generally do not have full control of the loan
borrowed from the microfinance institutions. What is unfortunate in many cases is that if
a husband has a loan that he is unwilling to pay, his wife has to settle the debt by selling
whatever meagre assets they may have accumulated. This problem can be overcome by
making loans to women and empowering them with market access (Goetz & Gupta, 1996).
Several authors (Rahman, 1986; Khandker et al., 1995; Montgomery & Weiss, 2011) have
expressed the view that irrespective of who has the managing power, microcredit receiving
households are much better off than non-recipient housecholds when evaluated using
criteria such as income, consumption and the right to make decisions by females in a
household.

Decision-making abilities are more important for women’s empowerment than other
rights. However, microcredit cannot be translated into household decision-making
automatically. Microcredit has a significant impact on decision making when it is given
through women’s groups, especially if the women have been members of the group for
a long time (Holvoet, 2005). This is because group pressure and group financial support
improve a woman'’s position within the household. Therefore, delivery models and lending
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technology are assumed to be more important than the credit itself in empowering women
through microcredit (Holvoet, 2005; Garikipati, 2008; Jia, Cull, Guo, & Ma, 2016). Ganle,
Afriyie, and Segbefia (2015) explain that women’s empowerment depends on the capacity
to control the loan and having a microenterprise before receiving the loan. At the same
time, they emphasize the importance of adequate loan size, appropriate timing, effective
monitoring and better screening methods in lending to ensure women’s empowerment.

Weber and Ahmad (2014) explain that microcredit has an impact on financial
empowerment (e.g. asset buying, household expenses and income spending) but not on
social empowerment (e.g. decision making, schooling and marriage). They add that social
empowerment is not obtained through increasing income and asset accumulation, but
through external forces, such as the cooperation of the husband, autonomous productive
activities, family members and peers outside of the household (Ngo & Wahhaj, 2012;
Weber & Ahmad, 2014).

2.4 The Impact of Microcredit on Health Expenditures

Microcredit and the housechold’s health are connected through four pathways: social,
economic, psychological and political. Better health care is possible because microcredit
provides social support, increases income, provides a stronger voice in the community
and household and boosts self-confidence (Ahmed, Chowdhury, & Bhuiya, 2001;
Mohindra & Haddad, 2005; Pronyk et al., 2006; Montgomery & Weiss, 2011). The most
important pathway is that microcredit gives fund to vulnerable groups without collateral to
respond to health shocks. In addition to that, the other contributions to health include
health awareness, prevention and guidance. This also provides opportunities to spread
health knowledge to group members. Microcredit has group power and non-financial
services that make it different from other types of credit.

Households receiving microcredit loans provide better medical care for their children
and have a lower rate of child mortality (Montgomery & Weiss, 2011) than
nonparticipating households. Ahmed et al. (2001) compare mental health problems in
two groups of rural women with the same social and economic status. Their study shows
that microfinance participants had better mental health as measured by emotional
well-being and stress levels. Where women’s mental health problems are mostly because
of economic problems, the intervention of microcredit can provide loans, skills training
and savings, which improves the economic status of poor women in their households.
Women’s mental health problems originating from economic problems are therefore
resolved gradually as they continue their membership in the group.

Mohindra and Haddad (2005) also find a significant positive relationship between
microcredit and women’s health as measured by health care expenditures and mental
stress. Pronyk et al. (2006) find that South African women participating in the microcredit
project for 2 years experienced 55 per cent less intimate partner violence compared to the
nonparticipating women. However, they did not find any difference in the prevention of
HIV between two groups. It is clear from these studies that microcredit can improve the
health of recipient households through its unique operating mechanisms.

Different proxy variables of farmers’ welfare have different results. Different cultures
needs different proxy variables to analyse the impact of microcredit. As for the women’s
power, women in China have more rights and wealth than in other South Asian countries
such as Bangladesh and India. Measures like seeing the doctor when ill or having assets
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under the woman’s name are not good proxy variables for measuring the results of
obtaining microcredit in China.

2.5 Problems with Microcredit

Microcredit is not the panacea, as described in the previous sections 2.1-2.4. Excluding
problems related to data and econometric methods, there are several shortcomings of the
microcredit programme as pointed out by previous authors (Yunus, 2011; Duvendack &
Palmer-Jones, 2012; Banerjee, 2013; Duvendack, Palmer-Jones, & Vaessen, 2014;
Banerjee, Karlan, & Zinman, 2015b; Angelucci, Karlan, & Zinman, 2015; Loubere &
Shen, 2018; Loubere, 2018).

The field work of Loubere (2018) in China indicates that microcredit has both beneficial
and detrimental impacts during the process of capital, knowledge and technology transfers
from the central town to marginal villages. The negative impact comes from the arbitrage
of village officers and elites based on the non-standard operation mechanism as compared
to the Grameen Bank operation model. Coleman (2006) also provides evidence through his
study of a group-lending programme of women in Northeast Thailand that microcredit
targets wealthier farmers and has a positive impact on affluent and well-connected farmers.
The MFI selects the lending group member based on land holding and local information
known through the village leader. This selection process leads to a wealthy group member
phenomenon that makes poor farmers think only the wealthy can apply to become a group
member and hence results in a relationship-based lending (mission drift occurs). It worsens
marginalization of the poor in rural areas. In transforming developing countries,
microcredit addresses social problem only temporarily for the workers who are getting laid
off (Loubere, 2017). Loubere and Shen (2018) provide evidence based on two microcredit
programmes: the Employment Microcredit Program and the Farmer Microcredit Program
in China. They indicate that microcredit causes marginalization and demarginalization at
the same time without a net positive impact. Microcredit benefits local elites based on
relationships (Loubere & Zhang, 2015).

Banerjee, Duflo, Glennerster, and Kinnan (2015a) do not find a substantial impact of
microcredit on income, consumption, health, education and women’s empowerment in
India. Angelucci et al. (2015) measured the impact of microcredit in Mexico using 37
different outcomes encompassing micro entrepreneurship, income, labour supply,
expenditures, social status and subjective well-being and find no impact.

One of the reasons why microcredit fails is because the time-inconsistent borrowers
increase consumption too much, and they have no ability to deposit funds for repayment
(Banerjee, 2013). If borrowers use microcredit for consumption, do not have business
acumen and do not have an income-generating project, microcredit cannot generate more
income effects (Banerjee, 2013). Eventually, microcredit decreases farmers’ borrowing
ability and expenditure (Seng, 2018).

Other reasons are that investment in microenterprise needs a high return exceeding 24
per cent to cover the interest of microcredit, which is a difficult proposition for small size
farmers, the poor (Banerjee ef al., 2015a) and especially women who face family-related
and individual-related challenges, due to funds, the project itself or other difficulties
(Brana, 2013). Gender discrimination leads to smaller loan size and higher interest rates
for women than men (Brana, 2013). Women empowerment requires them to be able to
control the loan, the income-generating business and overcome many social and cultural
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constraints (Ganle et al., 2015), which they may feel are too challenging and simply give
up and decline to participate in the microcredit borrowing process. Microcredit’s
assumptions that borrowers have business acumen and income-generating projects able
to generate higher profits than farming are faulty. Interest rates are inconsistent with the
income-generating potential of the project in many cases (Bateman, 2014). Yunus, the
founder of microcredit himself, has described many problems associated with microcredit
in India where mission drift has happened as microcredit institutions got hijacked by profit
making entrepreneurs charging high interest rates (Yunus, 2011). With commercialization
of microcredit in some developing countries, MFI accelerates to deviate from its social
task. Bateman (2017) indicates that the microfinance sector, especially for out of country
investors, earns huge returns through ‘accumulation by dispossession’ from the poor, not
through reconstruct value, and thus causes a negative social impact.

Social capital is essential for living in a village. Defaulting borrowers lose social capital,
which makes it difficult for them to live in the same village after the default. Even worse is
the fact that indebtedness of a group member makes the leader of the group suffer both
emotionally and financially. This lack of social capital and social ostracizing after default
makes microcredit borrowers worse off (De Quidt, Fetzer, & Ghatak, 2018) than before
participating in the microcredit process. Women borrowers will encounter more violence
for non-repayment of microcredit. Given these problems, some developing countries have
halted microcredit projects. An easy and crude policy like halting microcredit projects
breaks credit equilibrium for the poor and makes credit supply even worse (Breza &
Kinnan, 2018).

In conclusion, giving farmers loans to solve their loan restrictions is not the best way to
increase their income. The loan may get misused by someone other than the borrower or
the borrower may use the loan in a nonproductive area, which leads to heterogeneity and
non-linear development (Loubere, 2018). Standardizing microcredit systems and
combining the loan along with other non-financial services like training, marketing and
education can help microcredit to overcome its shortcoming (Jia et al., 2016). External
microcredit intervention needs heterogeneous implementation at local and individual
levels to be effective (Loubere & Shen, 2018).

We introduce a new microcredit operating mechanism based on Yunus’ theory that links
social capital with lending to decrease default rates and increase default cost. We are not
only proposing to give loans to vulnerable groups but also providing a series of
non-financial services, including help with starting a project, assistance with technology,
selling products and helping to pay the interest rate of microcredit. Additionally, we select
appropriate variables that are reflective and consistent with the culture of China.

3 MICROCREDIT INNOVATION MECHANISMS IN YUNAN COUNTY,
GUANGDONG, CHINA

Yunan county, located in the Guangdong province of China, is a typical mountainous and
agricultural area with 500000 inhabitants. Of these people, 81 per cent live in a rural
setting (Figure 1). The majority of farmers are involved in the production or processing
of orange, seedless wampee and sericulture. When the credit village programme started
in 2009, the per capita annual net income of farmers was 5894 RMB, which was much
lower than the 6907 RMB per capita income of Guangdong residents. The number of
people below the poverty line in the agricultural sector was about 28000, or 4497
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China

Guangdong province

Figure 1. Study location - Yunan county, Guangdong province, China. [Colour figure can be
viewed at wileyonlinelibrary.com]

households. Research conducted by the People’s Bank of China in 2009 showed that 80 per
cent of the farmers in Yunan county think that it is difficult for them to obtain loans from
formal financial institutions. The loans owned by formal financial institutions in Yunan
county increased by only 22.41 per cent from 2000 to 2008 and the loan-to-deposit ratio
was 36.7 per cent in 2008. The slow growth of loan disbursement indicates that farmers
are facing a bottleneck in borrowing. In our sample, 44.1 per cent of farmers think they could
not borrow what they need, and 10.56 per cent of farmers believe they could borrow only a
very small part of what they need before the credit village programme got started.

For resolving credit restrictions and enhancing food consumption, farm input
applications and health and educational attainments, the government of Yunan county
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has been cooperating with microfinance institutions (MFIs) to implement credit village
since 2009. The goal of the programme is three tier credit risk management: (i) rating of
farmers based on political, economic and social information; (ii) establishing an
information centre for the farmers and for small and medium enterprises (SMEs) so that
MEFIs could obtain information to lower transaction cost; and (iii) alleviating poverty by
way of microfinance so that the path of disbursing loans to farmers and the poor is
redesigned.

3.1 Credit Village

Farmers cannot obtain loans from financial institutions without collateral. A credit village
can give loans without collateral; this is an innovation of the Yunan county credit village
(YCCV). The functioning of YCCV is based on the microcredit theory that relies on social
capital as collateral. The first step consists of rating individuals by a rating body composed
of 18 individuals representing government officials, cooperatives, village leaders, Chinese
Communist Party members, retired cadres and other respected members of the village
(Figure 2). The ratings reflect the basic conditions of the farmers, their credit and other
financial conditions. An application for rating is initiated by a household. After the
application is received by the rating body, the application gets evaluated, and the
household’s credit worthiness is classified into one of the following categories: excellent
(80—100), good (70—80), average (60—70) and poor (below 60). A household with an
excellent or good rating is a credit worthy household, which qualifies it to obtain a loan
at a reasonable interest rate (Figure 3). This type of household is considered a low risk
or model household by the county government.

Rural credit cooperatives will commit a loan of up to 30000 RMB to a household with
an excellent credit rating and 10 000 RMB to a household with good credit rating. If three
or more households with a good credit rating form a group, each one of them can get a loan
up to 20000 RMB. A household with an average credit rating cannot borrow
independently but may qualify to borrow if it forms a group of at least three members.
In such cases, each household receives up to 10000 RMB. This is performed to reduce
the risk associated with lending to households with an average credit rating.

Of the 623 households in the Wutan village of Yunan county, 420 households qualified
after participating in the rating process. Among them, 41 households received an excellent
credit rating, 318 households received a good credit rating, 29 households received an
average credit rating and 32 households received a poor credit rating. A total of 85.5 per
cent households received an excellent or good credit rating. Wutan village was given
recognition as a credit village after a year of assessment.

Credit village recognition is important for the economic well-being of a village. The
conditions for becoming a credit village are (i) non-delinquent loans should account for
at least 80 per cent of the total loans disbursed to households, (ii) the village must have
60 per cent of households with excellent or good credit ratings and (iii) the Village Party
Branch and People’s committee must actively support the work of financial institutions and
assist financial institutions to organize funds and recover defaulted loans. A credit village
could receive a greater loan size and 10 per cent additional discount in the interest rate
from financial institutions. Unlike the microcredit setting in Grameen Bank, a household
who defaults on their credit can jeopardize the whole village’s credit village recognition.
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Figure 2. Procedure for rating household’s credit worthiness in Yunan County, China (Source:
Modified and translated from the Yunan county government document). [Colour figure can be
viewed at wileyonlinelibrary.com]

The ratings grade can also be used to discover a model individual to be recognized
by the county government every year (while a defaulter will be punished not only in
the credit market but also in social and political settings). The rating result is dynamic,
and it is applicable for only 2 years (the objective is to make loan repayment a habit).
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Figure 3. Procedure for loan disbursement to households with excellent and good credit ratings.
[Colour figure can be viewed at wileyonlinelibrary.com]

© 2020 John Wiley & Sons, Ltd. J. Int. Dev. 32, 763-792 (2020)
DOI: 10.1002/jid

176


http://wileyonlinelibrary.com

774 M. Jiang et al.

Within 2 years of approval, households can use the authorized credit amount. The
interest rate is charged according to the actual amount of the loan, and there are no
additional fees associated with it.

Through the Credit Village, the relationship between farmers and cooperatives changes
into a relationship among farmers, cooperatives and government. Government plays a
coordinating role between the cooperatives and farmers by making the credit rating
uniform. If an individual defaults, he gets penalized socially, politically and economically.
On the other hand, if an individual repays, the credit village continues to gain an advantage
in loan size and loan rate (multiplier effects).

3.2 County Credit Information Centre

Although the rural credit cooperatives in China have a goal to increase the volume of loans
disbursed, credit risks and high transaction costs are major obstacles to the microcredit
system. The county credit information centre is a mechanism innovation that provides credit
worthiness information about farmers and SMEs to MFIs. Yunan county is a pioneer in the
sense that it created the first county-level credit centre that collects information regarding
farmers and SMEs originally stored in the Public Security Bureau, Administration for
Industry and Commerce, Electric Power Company, Ministry of Human Resources and
Social Security, the bank and other departments. This information includes wage arrears
information from the Bureau of Human Resources and Social Security, payment to the
Telecom and Water Supply Corporation and Electric Power Company, litigation in court,
the failure to pay tax from the Local Taxation Bureau, illegal environmental activities
reported to the Bureau of Environmental Protection, administrative penalties and awards,
and certificates of qualification in relevant departments. We provide the functioning
structure of the Yunan County Information Center in Figure 4.

If MFIs previously needed information about clients, they had to expend lots of resources,
and it was difficult to obtain information as they had to contact different departments of
government. Yunan County Credit Information Center is unique because it provides both
financial and non-financial information related to farmers and nonfarmers, which is not readily
available to most financial institutions. This integration of information reduces adverse
selection and moral hazards while also leading to lower transaction costs and interest rates.

The importance of the information centre can be understood even better by observing
what happened in India. There, farmers borrowed money from one MFI to pay to another
MFI, creating a consumptive loan rather than the productive loan it was intended to be.

Organize Technical :

County government and lead County support The Penlz!r-s Benk of
Query Information 2
informatior Center Business guide
ubmit Submit Query
Information sharing ' information information| information Financial institutions
departments like court
Credit villages
Figure 4. Functioning of the Yunan County Information Center
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This has been highlighted by Armendariz and Morduch (2010) and Dogra and Gorbachev
(2016)." This type of incident can be avoided through the information centre innovation
started by Yunan county.

3.3 Poverty Alleviation in a Financial Way

Innovation of the poverty alleviation mode is the third aspect of YCCV. The general
modus operandi of poverty alleviation in China has been to provide food, clothing or
perhaps some monetary support to the rural poor. This approach is a temporary solution
to poverty. YCCV implements a financial way to reduce poverty that puts relief money
in a foundation as collateral (Figure 5). The rural credit cooperatives disburses loans
totalling up to five times the deposited relief money in the foundation. The loan amount
provided by the rural credit cooperatives to a borrower cannot exceed 20000 RMB, the
interest amount has to be paid quarterly, and the principal has to be paid by maturity
(generally within 3 years). Another condition for the loan is that 90 per cent of the
interest amount has to be paid by the government officials who are responsible for
helping the poor, and the remaining 10 per cent interest amount is paid by the
borrower. Each of the borrower’s projects gets appraised by the relevant government
departments for feasibility, and the government departments offer technical support,
provide agricultural inputs in credit and help borrowers sell output. By following these
steps, relief money is changed into a microcredit loan with non-financial services and a
low interest rate.
There are at least three advantages of this innovation developed by YCCV:

(1) From the perspective of non-financial services, Nader (2008) recommends additional
development activities (non-financial services) while providing loans to enhance the
ability of borrowers. Although Bhatt and Tang (2002) warn that non-financial services
should not be a necessary condition for borrowing, the non-financial services at Yunan
involve feasibility analysis, technical support and health awareness services.
Therefore, it should be more effective at improving the livelihood of poor farmers.

(2) From the point of view of the interest rate charged, the international microcredit
interest rate is between 20 and 50 per cent, compared to only a 6 per cent interest rate
on the microcredit provided to poor farmers in Yunan county. (Even more interesting
is the fact that only 0.6 per cent is paid by the poor borrowers.) Based on Dehejia,
Montgomery, and Morduch (2012), poor borrowers have more loan demand interest
rate elasticity than the rich; therefore, a lower interest rate will provide incentives to
poor borrowers to get microcredit loans.

(3) The involvement of NGOs or other organizations between the borrowers and the
financial institutions has been found to be effective in previous studies. Swain and
Varghese (2009) indicate a long-term positive impact such as more asset creation if
NGOs act as intermediaries between banks and borrowers to provide non-financial
services. When the loan is transferred through women’s organizations, the impact of
microcredit on empowerment of women is obvious, especially when women are in
the organization for a long time and they participate in more training and group
meetings (Holvoet, 2005).

"http://thewire.in/18937/why-microfinance-is-becoming-a-bad-word-all-over-again/
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Poor household applies for loan voluntarily
by completing a form required by Rural Credit Cooperatives

Village committee examines and
approves the completed form

|

Town government rural work office
evaluates the application initially

Town Rural Credit Cooperatives to survey,
inspect, and approve the application

Town Rural Credit Cooperatives send a qualified
application to County Rural Credit Cooperatives

Aid-the-poor Development Office of County
Government and Aid-the-poor group (manage the
foundation) together provide guarantee for the poor

Loan disbursement

Figure 5. Procedure for loan disbursement to resource poor households. [Colour figure can be
viewed at wileyonlinelibrary.com]

4 METHOD

We can use a simultaneous equation method to test if the credit village loosens credit
restrictions and improves farmers’ living conditions through a change in asset build-up,
health and education expenditures. The impact on women’s rights can be assessed using
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a probit model with the dependent variable related to women’s decision-making power
(yes/no) in the household.

Long-term assets, short-term assets, medical expenditures and education expenditures
are interrelated to each other. Long-term assets and short-term assets have an impact on
medical and education expenditures because selling these assets provides the cash needed
for medical and educational expenditures. In the rural financial market, credit restrictions
make owned capital more important than other factors of production. Short-term assets
are more liquid than long-term assets. Medical expenditures can reduce the funds available
for educational expenditures. If there were a choice between educational attainment and
medical treatments, villagers were likely to select the medical treatment first. Long-term
assets can also be impacted by short-term assets because short-term assets are an important
capital resource for purchasing long-term assets. These variables are endogenous to the
system; therefore, corresponding simultaneous equations can be expressed as follows:

M; = yy; + oyD; + BusSi + OuFi + SyLA; + 9y, SA; + €
E; =yg +ogDi+ BpSi + OpFi + 0pLA; + pSA; + ppM; + Gf:
LA; = yp4 + 00aDi + BrySi + OLaFi + 4 Gi+ ¢4SA;i + praMi + o14E; + €
SA; = ysy + asaD; + BsySi + OsaF; + tsaHi + psyM; + o54E; + €

Here, M is medical expenditures, E is education expenditures, L4 is a long-term asset and
S4 is a short-term asset. The coefficient of F; measures the impact of a participant’s credit
rating, loan from MFI and informal ways on household welfare. D, is a matrix representing
the farmers’ demographics, including gender, job, education, household head, land and
labour ratio. S; is the proxy variable of the farmers’ social situation. G; is the proxy variable
of factors that impact long-term assets but do not impact short-term assets (household
income in 2010). H; is the proxy variable of factors that impact short-term assets but do
not impact long-term assets (household members who are involved in farming); eij is error

with E(e/|X) = Oand corr(e/, €'|X) # 0, where X is all exogenous independent variables.

Given that we have some dependent variables enter into another equation as explanatory
variables and error terms are correlated across equations, we estimate the above model
using a three stage least square (3SLS) method. The 3SLS can use the variance—covariance
matrix of cross-equation error terms to correctly estimate the standard error of all equation
parameters (Zellner & Theil, 1962; Faggian & McCann, 2009). The Hausman specification
test results show that a better specified order of models is iterative 3SLS, 3SLS, 2SLS and
OLS, so we choose to interpret parameter estimates from the iterative 3SLS in Section 6.

The identification issue needs to be resolved when estimating a 3SLS model. Test
statistics presented in Tables 1 and 2 indicate that there are no issues related to under
identification in the model.

Self-selection issues are often encountered in loan disbursement, as rural credit
cooperatives sometimes give loans only to well-to-do clients. Those who receive loans
may differ from the very beginning from those who do not receive loans, and they continue
to differ in resource endowment over time. MFIs choose poor areas where it is easier to
implement microcredit. Therefore, unmeasured area factors and household attributes could
be obstacles to calculating the real impact of microcredit.

Under the credit village system, MFIs give loans to farmers without collateral except in
cases of households with poor ratings. Households with poor ratings only account for 7.7
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Table 1. Instrumental variable identification

Over
Weak identification test identification Under identification test
KleibergenPaap Wald F- KleibergenPaap LM-
Variables stat Hansen J-stat stat
Medical expenditure 2.721 8.818 (0.18) 12.091 (0.09)
Education 2.424 5.549 (0.47) 13.412 (0.06)

expenditure

Note: P-value of chi-square in parentheses. Weak identification test depends that 2.721 is less than 20 per cent
maximal IV size value 10.41 and 20 per cent maximal IV relative bias value 6.20.

*p < 0.1
**p < 0.05.
k5 < 0.01.
Table 2.  F-statistic of the first stage
(1) Medical (2) Education (3) Long-term (4) Short-term
expenditure expenditure asset asset
F 4.12 (0.000) 2.94 (0.000) 1.93 (0.022) 1.66 (0.060)
value

Note: Pro > F'in parentheses.

per cent in our sample. Some of these farmers can obtain loans under the system of
financial poverty alleviation. We select three villages in the sample with similar political,
economic and social conditions. Furthermore, by setting the credit rating level and village
as independent variables, we can avoid the selection bias issue.

To determine the variables affecting women’s rights, we use the following specification:

Wi =y + awD; + BySi + OwF; + owR; + €

Except R; , all the variables used in this equation are defined previously. R; is a matrix that
includes farmers’ social relationship variables, such as the number of siblings and the
surviving parents of both spouses. This equation is estimated using an IV probit model.
Variable Household income in 2011 is endogenous and we use the village as an instrument
variable. Different villages have different geographic orientations and soil fertility levels
that can be important factors affecting income generation, but that is only a cause, not a
result, and therefore has no relationship to the error term or the women’s rights variable.
These geographical and soil-related variables impact women’s rights only through income.

5 DATA AND VARIABLES

We interviewed randomly selected households from three villages (Dadi, Gumian and
Wautan) in Yunan county, Guangdong province in 2012. These three villages have similar
political, economic and social conditions. The credit village has been implemented in
Yunan county since 2009. We interviewed a total of 214 households: 48 households from
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Dadi village, 31 households from Gumian village and 135 households from Wutan village.
Most of the farmers are from Wutan village because the credit village programme was first
implemented there.

We use demographic, social, economic and financial variables in regression models.
Dependent variables include education expenditures, medical expenditures, long-term
assets, short-term assets and women’s rights (Table 3). Education and medical
expenditures reflect the amount of household spending on education and health in 2011.
Compulsory education and some form of minimal medical insurance have been
implemented in the study area for many years prior to the credit village programme.
However, education and medical expenditures are still a significant component of spending

Table 3. Variable definitions

Variable Definition Average Std. dev.
Dependent variables
Education Amount of household education expenditure in 2011 5240.67 10501.54
expenditure
Medical Amount of household medical expenditure in 2011 5890.19 12 158.63
expenditure
Long-term asset The sum value of family house and farm machinery, 122 645.10 201 591.20

electrical appliances and furniture in 2011

Short-term asset The value of household livestock in 2011 3898.99 17285.76
Women right Women can decide how to spend money of household 0.74 0.44
Explanatory variables
Gender Gender = 1 if the household head is male, else is 0 0.832 0.375
Sickness Family members had no major disease in 2011 0.583 0.494
Students Number of students in the household 1 1.180
Credit rating Family participates in credit rating 0.300 0.460
Land Mus of household woodland and farmland 8.721 12.020
Loan from MFI Household obtained loan from MFI only in 2009-2011 0.218 0.415
Loan from Household obtained loan from relatives and friends only 0.647 0.480
relatives and in 2009-2011
friends
Labour ratio Number of working members/family members 0.612 0.238
Wautan village The household lives in Wutan village 0.630 0.484
Dadi village The household lives in Dadi village 0.224 0.418
Ages 31-40 The age of household head is 31-40 0.145 0.353
Above 50 The age of household head is above 50 0.458 0.500
High school The education level of household head is high school, 0.1830 0.388
University The education level of household head is university 0.047 0.212
Farmer The job of household head is farmer 0.822 0.383
Village cadre The job of household head is village cadre 0.047 0.212
Farming The amount of farming member in your family 2 1.513
Income 2011 Household income in 2011 38075.74 58992.54
Income 2010 Household income in 2010 40370.34 64729.17
Alive siblings of Living siblings of household head 3.588 2.129
head
Alive siblings of Living siblings of spouse 3.875 1.975
spouse
Alive parents of Living parents of household head 0.842 0.840
head
Alive parents of Living parents of spouse 0.962 0.850
spouse
© 2020 John Wiley & Sons, Ltd. J. Int. Dev. 32, 763-792 (2020)
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by farmers. Family members in households go to university or pursue other educational
training. There is also the likelihood that some family members will incur health problems
that will increase loan demand because rural income is seasonal, but medical and
educational expenditures occur throughout the year. Our hypothesis is that the credit
village provides liquidity and loosens cash restrictions, thereby allowing farmers an
opportunity to spend on education and medical expenses when needed.

We sum the value of family house and farm machinery, electrical appliances and
furniture in 2011 to derive the total long-term assets. The value of household livestock
in 2011 represents the short-term assets. Short-term asset investment and parts of
long-term asset investment (except for farm machinery) are termed productive investment
in accordance with the loan rules of MFI. Therefore, our hypothesis is that credit village
has a positive impact on short-term and long-term asset build-up.

The value of the women’s rights variable is equal to one when women can decide how to
spend money in households. Compared with other variables like decision making, resource
controlling, better treatment in district, a sense of self-confidence, family harmony and
access to loans, this variable can express women’s rights more accurately. In China, rural
women have less right than urban women because urban women can earn income from
outside work. If the credit village can give loans to rural women, they can earn more
and gain more rights. So we hypothesize that the credit village has a positive impact on
women’s rights.

Independent variables include demographics, social relationships and the economic
and financial characteristics of a household. Demographic variables include gender,
age, education, job, labour ratio, village, the number of family members involved in
farming, student number in the household and land size. A farmer’s financial situation
is indicated by participating in the credit rating programme, borrowing from a
microfinance institution (MFI) and borrowing from friends and relatives. The number
of parents, siblings and the spouse represent the social relationships of households.
Independent economic variables are income in 2011 and in 2010, along with the health
situation of household members.

Definitions of variables used and their descriptive statistics are shown in Table 3. As
shown in the table, 83.18 per cent of household heads are male and 16.82 per cent are
female, 45.79 per cent of household heads are above 50 years of age, the education level
of household heads is concentrated at the junior high school level (with 39.91 per cent of
the sample belonging to this category) and there are 27.71 per cent household heads with
only a primary school education, and 4.72 per cent household heads with a university
level education. The main occupation of household heads is farming, accounting for
82.24 per cent of all surveyed households, and small business and migrant work are
stated as occupations by 4.12 per cent of the household heads. The three villages selected
in the study are primarily dominated by farming operations, so the lion share of income
for the households in these villages comes from farming. The education level and the
jobs chosen by households are related, as low education precludes many household
heads from getting high-paying jobs, so they are engaged in a low income-generating
job like farming. Similarly, old age may restrict one to migrant work or owning a small
business.

In our sample, 74.15 per cent of women can decide how to use money, whereas 63.90
per cent of women can decide on all family-related issues. The social status and freedom
experienced by Chinese women are better than those of women in other developing
countries.

© 2020 John Wiley & Sons, Ltd. J. Int. Dev. 32, 763-792 (2020)
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Table 4. The impact of credit village on education expenditure, medical expenditure, long-term
asset and short-term asset in Yunan county, Guangdong province, China as obtained using an

iterative 3SLS model.

Variable

Education
expenditure

Medical
expenditure

Long-term asset

Short-term asset

Short-term asset
Education expenditure

Medical expenditure
Gender

Age31-40

Above 50

High school
University

Farmer

Village cadre
Income 2010

Credit rating

Land square

Land

Loan from MFI
Loan from relatives and
friends

Labour ratio
Farming

Watan village

Dadi village

—0.379 (0.322)

—2.601""" (0.646)

1.348 (1.857)

—0.289 (1.737)
0.226" (0.119)
2.674 (2.370)
2.989 (2.381)
—3.474 3.271)

—0.919 (1.476)
—3.238" (1.938)

—0.031 (0.083)

0.314 (0.484)

—0.404 (0.452)

—0.00485""" (0.00162) —0.002""" (0.000)

0.065"" (0.030)
—0.151 (0.621)
0.380 (0.619)

—0.346 (0.872)

—0.437 (0.428)
—0.658 (0.547)

0.141 (0.125)
—0.00434 (0.163)

0.746 (0.964)
—0.725 (0.675)
—1.495"" (0.603)
0.0797 (0.475)
0.383 (1.550)
—2.104 (1.475)
—1.944 (1.373)
—2.596 (1.887)

0.116 (0.0776)

—0.707 (0.707)

—0.286 (0.379)

~1.019 (2.331)
1.376 (1.583)
1.706 (1.357)
0.279 (1.042)
2.988 (3.753)
2.254 (3.249)
0.788 (3.153)
3.395 (4.158)

1.970 (1.634)

0.00121 (0.00174) —0.00290 (0.00411)

—0.0177 (0.0799)

0.153 (0.936)
—1.460 (0.958)

1.233 (1.291)

0.158 (0.187)
1.521 (2.348)
2.445 (2.249)

0.235 (3.147)
0.822"" (0.352)

Sickness —0.707"" (0.216)

Students 0.793 (0.614) —0.041 (0.167)

Long-term asset —0.0640 (0.701) 0.057 (0.192)

Constant 27.60"" (9.522) 8.156"" (2.402) 5.898 (9.606) 4.065 (23.32)
Observations 107 107 107 107
R-square ~1.210 0.386 —0.053 0.035

Notes: Values in the parentheses are robust standard errors.*, **, and *** denote parameters are significant at 10,
5, and 1 percent levels, respectively.

Only 29.65 per cent of households in the sample participated in the credit rating
programme. Because of a lower participation in the programme, there are still 39.72 per
cent households who cannot borrow from MFIs. Of those who borrowed money, 24.39
per cent of households borrowed only from microcredit institutions, whereas 75.61 per
cent borrowed from friends and relatives to meet their family’s financial needs in 2009—
2011. There are 41.71 per cent households who incurred medical expenditures.

On average each household has about six family members, of which three are
labourers and two are engaged in farming. The average landholding size is 8.72 mu,”
including woodlands and arable lands. The average number of family members at school
equals around one person. The number of siblings of household heads and spouse is
averaged to four. The number of parents belonging to the head of the household or
the spouse is one. Siblings and parents represent social relationships that provide
informal financial resources, but elderly parents may become a financial burden to
households.

215 mu = 1 hectare
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6 RESULTS
6.1 Impact on Education

The results from the iterative 3SLS model (Table 4) show that household expenditures in
education go down if medical expenditures increase. The results indicate that these two
expenditure categories are substitutes. For every 1 per cent increase in medical
expenditures, there is a 2.60 per cent reduction in education expenditures. Land holding
has quadratic effects on education expenditures. As land holding increases, education
expenditures also increase, but education expenditures decrease after the land holding size
reaches to 23.3 mu (approximately 1.56 hectares). This is because land has dual
characteristics. Land as capital provides returns annually that can support expenses needed
for education. In a rural setting, more land also requires more labourers for the production
process. This labour requirement for production forces household members to work in the
field instead of going to school, thereby reducing education expenditures. Others have
found similar results in the labour allocation tradeoff between education and farm work
in developing countries (Maldonado & Gonzalez-Vega, 2008).

Households in the Dadi village spend about 3.24 per cent less on education than the
households from the other two villages. Dadi village did not receive the title of credit village
by the time of this data collection. Marginal effects of some of these significant variables at 1st
quartile, median and 3rd quartile values are shown in Figure 6 (land) and Figure 7 (medical
expenditures). Credit rating and loan from MFIs have no impact on educational expenditure.

6.2 Impact on Medical Expenditures

Results show that land has quadratic effects on household medical expenditures (Table 4).
As land holding increases, medical expenditures also increase, but medical expenditures
decrease after the land holding size reaches to 16.25 mu. We do not find long-term and
short-term assets impacting the amount spent on medical treatment.

Predictive Margins with 95% Cls

T T
3 8.649488 10
land

Figure 6. Marginal effects of land on education expenditures at 1st quartile, average, and 3rd
quartile values. [Colour figure can be viewed at wileyonlinelibrary.com]
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Predictive Margins with 95% Cls

10 12

Linear Prediction
8

-+

T T T

7.31322 7.424524 Lexpendnl1 8.681043

Figure 7. Marginal effects of medical expenditures on education expenditure at Ist quartile,
average, and 3rd quartile values. [Colour figure can be viewed at wileyonlinelibrary.com]

In China, medical insurance was implemented when the credit village programme
started, but the coverage is for basic check-ups and low priced medicine. Oftentimes, the
coverage amount is low, and households have to pay in full after the maximum allowable
funds from the insurance are exhausted. In such cases, farmers borrow from friends and
relatives, as financial institutions cannot give loans to farmers for medical treatment unless
something is used as collateral or there is a guarantor. A farmer with more land can buy
commercial insurance, which means he or she does not need to spend out of pocket money
for medical expenditures once the premium is paid (the premium for basic coverage for
one person per year is about 150 RMB, whereas it is approximately 500 RMB per person
per year for the commercial coverage®). In our sample, 82.2 per cent households are
farmers; therefore, more land holdings mean they can buy commercial insurance, thereby
avoiding their responsibilities for medical expenses in case of a catastrophic health event.
We also find that a household with no major health problems spends less on medical
expenditures.

Marginal effects show that a 1 mu increase in land holding increases 347.52 RMB in
medical expenditures. Marginal effects of land holding at 1st quartile, median and 3rd
quartile values are shown in Figure 8. Credit rating and loan from MFIs have no impact
on medical expenditure.

6.3 Impact on Long-Term and Short-Term Assets

We use the sum of economic value of the family house, farm machinery, electrical
appliances and furniture to define long-term assets. Among these, the value of the house
and farm machinery contributes the most towards long-term assets. The long-term assets
increase if farmers acquire these items. Yunan county farmers have mainly fruit orchards

3*The Chinese government implements the basic health insurance programme for farmers, the premium of which is
set at about 150 RMB per year. Commercial insurance should be purchased from commercial companies so the
premium amount is different. The value shown here is averaged across several providers based on the authors’
knowledge of the area and information available from insurance agents in the region.
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Predictive Margins with 95% Cls

75

T T
3 8.649488 10
land

Figure 8. Marginal effects of land on medical expenditures at 1st quartile, average, and 3rd quartile
values. [Colour figure can be viewed at wileyonlinelibrary.com]

and livestock, where manual labour is the norm during the production and harvesting
process. Machinery use is minimum.

The results in Table 4 show that household heads of 31-40 years of age invest less in
long-term assets compared to other households. We can see from Figures 9—12 that household
heads of 31-40 years of age had the lowest income. The figures also show that a farming head of
household invests less on long-term assets than others in both 2010 and 2011. This group of
farmers does not invest in long-term assets compared to the household heads of other ages
and professions. They are in the stage of life between being students and older parents. Daily
expenses and a low salary make them unable to accumulate long-term assets. The mountainous
landscape of Yunan county is also a reason for not investing in long-term assets as a farmer.

Household Income in 2010
by Different Household Head Age

10,000 20,000 30,000 40,000 50,000
1

21—30 31—40 41—50 above 50

Figure 9. Household income by age categories (years) in 2010. [Colour figure can be viewed at
wileyonlinelibrary.com]
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Household Income in 2010
by Different Household Head Education Level

ol-Il

high school illiteracy middle school primary school university

100000 150000

50,000
1

Figure 10. Household income by education levels in 2010. [Colour figure can be viewed at
wileyonlinelibrary.com]

Household Income in 2010
by Different Household Head Job

Jllll

farmer migrant worker others small business village cadre

40,000 60,000 80,000
1 1 1

20,000
1

Figure 11. Household income by job category in 2010. [Colour figure can be viewed at
wileyonlinelibrary.com]

The results in Table 4 show that more farming members in the household lead to more
short-term asset investment. We use the value of household livestock in 2011. This result gives
us information about the importance of livestock in the rural households in the sample districts.

6.4 Impact on Women’s Rights

We use a female participant in the household having the ability to make decisions as a
proxy to measure women’s rights. The results (Table 5) show that if the household
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Household Income in 2011
by Different Household Head Education Level

100000

20,000 40,000 60,000 80,000

high school illiteracy ~ middle school primary school university

Figure 12. Household income by education levels of the household in 2011. [Colour figure can be
viewed at wileyonlinelibrary.com]

Table 5. Impact of the credit village on women’s right in Yunan county, Guangdong province,
China, as obtained from estimating a probit model

Variable Coefficient (robust standard error)

Gender —0.047 (0.448)
Ages 31-40 —0.072 (0.398)
Above 50 —~1.262""" (0.481)
Farmer —0.182 (0.727)
Land —0.112"" (0.053)
Land square 0.002 (0.002)
Credit village 0.151 (0.403)
Loan from MFI 0.408 (0.514)
Loan from relatives and friends 0.628 (0.441)
Labour ratio —0.231 (1.045)
Students 0.037 (0.196)
Alive siblings of head 0.123 (0.080)
Alive parents of head —~0.611"" (0.300)
Alive siblings of spouse 0.158 (0.132)
Alive parents of spouse —0.040 (0.266)
Income 2011 0.329 (0.354)
Constant —2.072 (4.180)
N 105

Notes: Values in the parentheses are standard errors.*, **, and *** denote parameters are significant at 10, 5, and
1 percent levels, respectively.

head’s parents are both alive, it has a negative impact on women’s rights. If a
household head is older than 50 years, the woman’s rights are less compared to other
age groups.
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Land, as a proxy variable of assets, has a negative effect on women’s rights. Women in
households with more land holding have less right, which is because of the unique land
system in China. In China, the government implements land laws to protect the rights of

before credit rating

I not borrowed

I can borrow small part of loan application
I can borrow most of loan application
[ can borrow all of loan application
[ can not borrow any loan

Figure 13. Credit constraint distribution before credit rating program in Yunan county. [Colour
figure can be viewed at wileyonlinelibrary.com]

after credit rating

I can borrow small part of loan application
I can borrow most of loan application
I can borrow all of loan application
[ can not borrow any loan

Figure 14. Credit constraint distribution after credit rating in Yunan county. [Colour figure can be
viewed at wileyonlinelibrary.com]
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women. Land owned by married women gets expropriated by the village collective of their
former domiciles, requiring the village collective of their husbands to give them land.
However, if both parents of the woman in question are still alive, the village collective
does not expropriate the land, and the new residence village collective does not redistribute
lands to these married women. This creates a situation in which married women can be
landless. If a household owns more land, this only gives husbands more rights, not wives.
In our study, 82 per cent of household heads are farmers, and farming is the way of life.
Land means economic rights in the family, and those who own more land also have more
economic rights.

If a household head is above 50 years of age, he is likely to be more conservative and
more likely to make decisions regarding all family issues. A younger household head is
likely to be more educated and consider his wife an equal partner. Women’s rights are
therefore related to the household head’s age, and this is confirmed by our results. It is
traditional in China and many other Asian countries that the parents of the household head
live with their son. The wife of the household head must obey what her husband’s parents
say. Otherwise, she is considered unfit to be a daughter-in-law by other villagers and
cannot continue to live in the village. Therefore, living parents of the household head have
a negative impact on women'’s rights.

Financial situations such as the participation in credit rating, borrowing from financial
institutions and borrowing from relatives and friends have no effect on women’s rights.
Credit village has no mechanism to focus on women'’s rights.

7 CONCLUSIONS

Results indicated that credit village has no impact on long-term assets, short-term assets,
education expenditures, medical expenditures and women’s rights. However, the credit
village loosens credit restrictions to some extent as can be seen from Figures 6 and 7.
We found that although only 30 per cent of farmers took part in the credit rating, credit
disbursement has changed substantially in Yunan county. Before the implementation of
the YCCV credit rating programme, 45.83 per cent were able to obtain loans, but this
jumped to 65.79 per cent after the credit rating (Figures 13 and 14).

On the basis of these observations, one may wonder why the credit village
programme did not improve some of the indicators we have measured in this study.
We think time and involvement are the two main reasons. Our survey was conducted
only 2 years after the implementation of YCCV. YCCV may not have impacted
economic activities within that short time period. To make the credit village programme
more effective, all agents and entities, including the farmer, MFI and government, need
to work in unison.

Credit village is dominated by the county government, and its feasibility is determined
by the system set-up and follow-up with different organizations and the successful
implementation of the credit rating system. Only county government can make the
different departments share information and provide confidence to loan applicants about
the system. Dependence on the government to implement and induce market behaviour
can result in a lack of long-term sustainability, full of hysteresis and variability. Potential
replications of the credit village programme by other countries may be feasible by
overcoming some of the drawbacks identified in this paper.

© 2020 John Wiley & Sons, Ltd. J. Int. Dev. 32, 763-792 (2020)
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Abstract

We study the credit repayment effectiveness when microcredit is operating in
combination with the counter-guarantee mechanism. We use a sample of
176 poor urban borrowers from the Guangzhou Municipal Labor and Social
Security Bureau (GZMLSSB). Their loans were guaranteed by the Guangzhou
Financing Guarantee Center (GZFGC), then counter-guaranteed by borrowers.
The size of loans offered to urban borrowers varies from 20,000 RMB to 30,000
RMB per individual per year (60,000 RMB if part of a partnership and maxi-
mum of 50,000 RMB per individual in a given loan cycle). We estimated the
model using a conditional mixed process given the binary dependent variable
and a binary endogenous explanatory variable in the model. We find that the
real estate mortgage as a financial counter-guarantee mechanism has no
effects, but a training certificate as a non-financial counter-guarantee mecha-
nism has a negative impact on the microcredit repayment rate. Group lending
and focusing on women have no impact as well. The findings help to minimize
the management cost of pre-default and default risk on microcredit loans in
GZMLSSB and other similar projects by targeting university graduates. Our
study is the first to assess the impact of microcredit mechanisms together with
counter-guarantee on loan repayments in China.

KEYWORDS

counter-guarantee, mechanisms, microcredit, repayment rate

(Samujh, Twiname, & Reutemann, 2012). Without quali-
fied collateral, stable income, and a credit record, SME

Despite considerable improvement in the Chinese econ-
omy and development in small and medium-sized enter-
prises (SME) in the past 20 years, the remaining
problems of relative poverty and absolute poverty still
have a negative impact on urban progress and the effec-
tiveness of poverty alleviation. To mitigate the corroding
effects of poverty on growth performance, microcredit
has become an important financial tool that can be used
to accelerate the growth of income of poor people

encounter credit constraints. Microcredit is an important
component of inclusive finance, which can help vulnera-
ble groups meet their credit needs (Armendiriz &
Morduch, 2010).

Often, special mechanisms are used to improve
microcredit repayments and overcome SME's credit risk.
These mechanisms are group lending, public repayment,
dynamic incentives, progressive lending, frequent repay-
ment, focus on women, and non-financial services

Int J Fin Econ. 2022;27:1807-1817.
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(Armendariz & Morduch, 2010; Banerjee, Duflo,
Glennerster, & Kinnan, 2015). Empirical studies (Cho &
Honorati, 2014; Cull, Demirglic-Kunt, & Morduch, 2009)
have proven that group lending, focusing on women, and
non-financial services are more successful in improving
livelihood as well as the repayment rate (Reichert, 2018).
Developing countries have been innovative about using
other incentive mechanisms to improve the social aspect
(giving loans to more vulnerable groups) and sustainabil-
ity (sustaining the profit of microfinance institutions)
(D'espallier, Guérin, & Mersland, 2011; Fenton,
Tallontire, & Paavola, 2017; Menkhoff, Neuberger, &
Rungrusxsirivorn, 2012; Nader, 2008), such as flexible col-
lateral in Indonesia (Armendariz & Morduch, 2010) and
counter-guarantee and credit villages in China (Jiang,
Paudel, & Zou, 2020). We focus on the counter-guarantee
mechanism, where microcredit is combined with a guar-
antee and a counter-guarantee mechanism. A counter-
guarantee could be financial or non-financial in nature to
cater to the social needs and sustainability of MFI. Finan-
cial factors restructuring belongs to policy-based guaran-
tees implemented by the government to increase
borrowing by public (Noman, 2011).

A large number of SME obtain capital through the
counter-guarantee mechanism in China. Testing the
validity of the counter-guarantee mechanism by ana-
lysing its operating procedures and performance from
theoretical and empirical perspectives is important for
extending financial innovation. Sustainability and social
performance of the microfinance institutions (MFI)
depend on microcredit's repayment rate. A higher repay-
ment rate can increase the returns of MFI, reduce its cost,
and ultimately reduce the interest rate on credit and
improve loan availability. An improved repayment rate is
a standard to measure the success of microcredit's inno-
vative mechanism. This paper will test the hypothesis
that counter-guarantee mechanisms increase the repay-
ment of microcredit loans given to SME owned by the
vulnerable people of China. Using data collected from
Guangzhou, China, we find that the real estate mortgage
as a traditional form of financial collateral has no impact
when it faces vulnerable groups protected by specific
laws. In contrast, training certification has a negative
impact on the repayment of credit in China. Results indi-
cate that non-financial services cannot be used as a quali-
fication for credit, similar to the findings of Bhatt and
Tang (2002) in the study of microcredit loan repayment
in the inner cities of the United States.

We structure the remainder of this paper as follows:
Section 2 introduces how the counter-guarantee mecha-
nism operates in China. Section 3 provides a literature
review covering the implementations, experiences, and
effectiveness of microcredit mechanisms on the

198

repayment of microcredit in developing countries when
they do not operate with the counter-guarantee mecha-
nism. Section 4 describes data sources and descriptive sta-
tistics. Section 5 provides the model used to study the
repayment behaviour. Section 6 provides empirical
results and discussions. Section 7 concludes.

2 | OPERATION MECHANISM OF
COUNTER-GUARANTEE

Similar to other developing countries, MFI organizations
in China are non-government organizations (NGO), non-
bank financial institutions (NBFI), cooperatives, and
banks. Loan payment methods commonly used by MFI
in China are group lending and guarantee. Different
methods, such as counter-guarantee and guarantee, have
been combined with microcredit to enhance loan repay-
ment success (Beck, Klapper, & Mendoza, 2010).

The Guangzhou microcredit project was implemented
in 2009. The loan disbursement procedure is shown in
Figure 1. The eligible borrowers apply for microcredit to
Guangzhou Multiple Labor and Social Security Bureau
(GZMLSSB). After approval, borrowers obtain the guar-
antee of the Guangzhou Financing Guarantee Center
(GZFGC) on the condition of providing a counter-guar-
antee, like guarantor, single parent (borrower is a single
parent), minimum living security (borrower is accepting
a minimum subsistence allowance issued by the govern-
ment), training certification (borrower holds a certifica-
tion that proves training is being undertaken with the
GZMLSSB), double-unemployed people (borrower and
his spouse are unemployed), or a real estate mortgage.
Counter-guarantees in this fashion are a back-to-back
security issued by GZFGC to indemnify third party MFI
on the loan. Thus, this financial instrument can be
cashed in the case of a default from the household, which
is also called a counter indemnity. These financial instru-
ments are new to the microcredit literature and so we
offer a perspective on their implementation and
effectiveness.

This project offered 20,000-30,000 RMB (maximum
loan 50,000 RMB per loan cycle) microcredit, including
individual and group lending.! It permitted two bor-
rowers to undertake group lending, in which case the
loan size was doubled (40,000-60,000 RMB). Moreover,
the loan duration was limited to 2 years, with the possi-
bility of an extension up to an additional year in some
cases. The People's Bank of China had set 3% as a floating
benchmark interest rate. The project aim was also to
assist laid-off or unemployed workers, retired soldiers,
college graduates, and members of the rural labour force
to improve their skills, including those used in cooking,
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FIGURE 1
mechanisms of Guangzhou microcredit
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computing, hairdressing, electrical work, and carpenter-
ing. If borrowers pay the loan amount, they can get more
loans (dynamic incentives). According to the GZMLSSB
statistics from April 2004 to 2008, the GZMLSSB received
290 applications with an estimated 6.72 RMB million
loan requests. From this pool of applicants, only
225 applicants were accepted, with 5.86 million RMB in
loans disbursed.

3 | LITERATURE REVIEW

In this section, we document the existing experiences,
strategies, and implementation mechanisms of
microcredit to overcome asymmetric information and
limited liability and improve repayment in the credit
market. All profitable projects obtain loans based on
some semblance of symmetric information (Conning &
Udry, 2007). But in practice, there exists information
asymmetry in financial markets. Lenders depend on
assets and cash flow to judge loanability and ask for phys-
ical collateral to resolve limited liability and moral haz-
ard problems. It is difficult for vulnerable groups,
primarily laid-off workers and migrant workers, to pro-
vide necessary collateral. In the absence of collateral,
financial institutions will reduce the amount and dura-
tion of loans and increase interest rates to replace collat-
eral. Stiglitz and Weiss (1981) have discussed these
issues, indicating that the use of a flexible interest rate
can lead to adverse selection and moral hazard issues.
The traditional financial outlet cannot resolve price dis-
equilibrium in the credit market (Ghatak, 1999; Van
Tassel, 1999). Microcredit, characterized by group lend-
ing and other innovations based on it, can solve the prob-
lem of limited liability, adverse selection, and moral
hazard, thereby improving the repayment rate.

Park and Ren (2001) report that many MFT' lending
contracts have reported a 90% rate of repayment and
some of them reported a 100% repayment rate. The MFT'
client survey indicated that the impact of the loans is
widespread and visible on incomes and has extended
effects on gender empowerment, educational attainment,

Financial institution

3. counter-guarantee

4. guarantee
a. guarantor

6ZMLSSp === Urban ¢ G7F(émmmmm D. single parent
)

¢. minimum living security
d. training certification
e. double-unemployed

f. real estate

poor

3.counter-guarantee

and offset consumption volatility (Hulme &
Mosley, 1996; Khandker, Khalily, & Khan, 1995; Park &
Ren, 2001; Pitt & Khandker, 1998).

Group lending with peer monitoring, group pressure,
and social ties as non-financial collateral has a higher
efficiency on repayment than individual liability. MFI
could devise different loan contracts to implement group-
matching operations (De Quidt, Fetzer, & Ghatak, 2016;
Kodongo & Kendi, 2013; Madajewicz, 2011).

The literature indicates that group characteristics
such as group age (length of time group has been
together) (Godquin, 2004) and the homogeneity of the
group in income-generating activities (Sharma &
Zeller, 1997) have a negative impact on repayment. The
dynamic incentive could also explain the negative rela-
tionship between group age and the repayment rate.
Because the loan amount is inversely related to the repay-
ment (Godquin, 2004; Sharma & Zeller, 1997), the greater
the average age of the group, the larger the loan amount,
and the higher the default rate. Another reason is that
the acquaintance of group members helps financial insti-
tutions to obtain information about members. Group
lending also offers social sanctions in case a member fails
to obey the rule of the group. The social sanctions of
group lending expressed in joint liability, screening, and
monitoring are not the core of group lending, they have a
negative role on repayment (Griffin & Husted, 2015). The
Grameen Bank also has group liability and individual lia-
bility on its microcredit. Harmonious relationships in the
group can give members more financial capital, microen-
terprise development, and learning than sanctions. Reli-
gion, as one of the social relations, provides positive
attitudes toward repayment performance in places where
religion is followed; that is, religiosity improves the
repayment of a group (Al-Azzam, Hill, & Sarangi, 2012).
Group lending in the counter-guarantee mechanism is
limited to two borrowers, and they can borrow double
the loan size as compared to a single borrower. However,
there is no group meeting, so there is no peer monitoring,
group pressure, or social ties. Therefore, we assume that
group lending in the counter-guarantee mechanism has
no impact on repayment.
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We review the effects of non-financial services and
find that these increase the expected rate of repayment.
Non-financial services include vocational, social, nutri-
tional, or entrepreneurial education, peer-mentoring,
joint decision making, and mutual insurance (Griffin &
Husted, 2015). Although non-financial services have posi-
tive effects on the repayment rate, their operating costs
and expected returns are important parameters
(Godquin, 2004). It should be noticed that when non-
financial services like training or education become one
of the lending conditions, these will improve the transac-
tion cost and reduce the repayment rate (Bhatt &
Tang, 2002). In the counter-guarantee mechanism, train-
ing certification as a non-financial service can be used to
obtain the loan.

The effectiveness of dynamic incentives as financial
sanctions is decided by the lasting relationships between
micro-lenders and borrowers, the degree of information
closure, the firm's leverage, and the competition among
micro-lenders (Sharma & Zeller, 1997; Vogelgesang,
2003). The more competition that exists among micro-
lenders, or the higher the firm' leverage, or the more
comprehensive information is available about borrowing,
the easier it is to implement dynamic incentives because
borrowers can earn a more reliable return in such finan-
cial surroundings. Also, in marginal environments, the
dynamic incentive could perform better than group liabil-
ity (Ahlin & Waters, 2016).

The focus on women borrowers is prevalent in
microfinance literature because women are considered
trustworthy borrowers, and there is a more extensive
social impact on loans disbursed to women (Aggarwal,
Goodell, & Selleck, 2015). That is because: first, there are
limited substitute credit resources available to women;
second, microcredit gives women more social support
and resources that generate more power and income;
third, compared with men, women have fewer bad habits
like smoking, drinking, and gambling. They stay home
more often and support children's education and family
expenses when they have income. These characteristics
make women more desirable for credit disbursement.
Women also have a higher repayment rate for credit
borrowed from not-for-profit MFIs (Aggarwal et al., 2015;
D'espallier et al., 2011). The repayment rate by women is
also higher in individual lending and the regulated MFIs
(D'espallier et al., 2011). One of the reasons why credit
repayment is higher by women is because NGOs provide
services and focus on women's welfare (Shahnaz &
Karim, 2008). These observations make us assume that
women would have a better repayment rate than men
under the counter-guarantee mechanism as well.

The characteristics of the borrowers and their busi-
ness enterprises include information such as marital
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status, race, education level, age, employment, family
size, experience in business, and loan size impact repay-
ment (Cassar, Crowley, & Wydick, 2007; Guttman, 2008;
Hermes & Lensink, 2007; Hermes, Lensink, &
Mehrteab, 2005; Sharma & Zeller, 1997). Other
researchers, like Roslan and Karim (2009), include the
distance of the business to the microcredit centre, as well
as the ownership of financial institutions as factors that
may affect the repayment rate.

Guo, Fan, and Li (2014) investigate the challenges in
solving the rural financing predicament in China and
find that MFTI rely on credit ratings and asset evaluations,
but credit guarantees and counter-guarantee schemes of
intermediary organizations like GZFGC are rare. Conse-
quently, the lack of intermediary organizations in China
results in banks and MFI shouldering too much risk.
Lack of an intermediary organization to shoulder risk
directly affects the nature and type of collateral as well as
the transaction costs in the credit market. Moreover, Guo
et al. (2014) highlight the lack of coordination and uni-
fied guidelines in the operating procedures of the
microcredit and microfinance industries in China. These
findings reveal that collateral valuation, creditworthiness,
or trusteeships via counter-guarantee mechanisms are
still in the exploratory phase, and this paper contributes
significantly to the literature in sharing the experience of
GZFGC.

GZFGC and GZMLSSB are a hierarchy interposed
between vulnerable borrowers and MFI to resolve the
trouble of high transaction costs because of information
asymmetry and small loan size. Williamson (1979) has
proven that high transaction costs can be overcome
through more hierarchy, not through more market. We
study if more hierarchy has a better performance on
microcredit repayment.

4 | DATA AND DESCRIPTIVE
STATISTICS

The data used in this paper come from the Guangzhou
microcredit project implemented by GZMLSSB and
GZFGC. In our sample, there are 176 urban poor bor-
rowers, 60.22% borrowers provided a guarantor, 10.8%
provided training certification, 7.39% provided a real
estate mortgage, and others provided a single parent,
minimum living security, or double-unemployed people
as a counter-guarantee.

From the descriptive statistics in Table 1, we can see
the counter-guarantee form of repayment by delinquent
borrowers. This table shows that delinquent borrowers
tend to provide single parent, minimum living securities,
and training certifications, but do not tend to provide real
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TABLE 1 Counter guarantee tools and repayment situations in Guangzhou, China
Variables Frequency Percent Repayment borrowers (%) Delinquent borrowers (% of total)
Counter guarantee tools
Guarantor 106 60.23 66.97 49.25
Single parent 1 0.57 1.50
Minimum living security 3 1.70 4.47
Real estate mortgage 13 7.39 11.01 1.50
Training certification 19 10.80 5.51 19.40
Double-unemployed people 34 19.32 16.51 23.88
Repayment situations
Compensation 57 32.39
GZFGC repayment 109 61.93
Delinquency 2 1.14
Extension (one year) 8 4.55
Total 100 100
TABLE 2 Variable definition and Variable Definition Mean SD
descriptive statistics (N = 176)
Dependent variable
REPAYMENT If loan repaid = 1, 0 otherwise 0.625
Independent variables
TRAINING If borrower obtains credit with training 0.108
certification as counter guarantee =1, 0
otherwise
REALESTATE If borrower obtains credit with real estate as 0.074
counter guarantee = 1, 0 otherwise
LOANSIZE Loan size in 10,000 RMB 2.477 0.68
TERM Terms of the loan obtained by SME 2.057 0.28
EDUCATION If borrower has college education = 1, 0 otherwise 0.210
AGE Age of the borrower 41589 791
GENDER If gender of the borrower female =1, 0 otherwise 0.360
FAMILYM Number of borrower's family member 2439  0.85
EMPLOYMENT Number of employees in the business 2313 1.87
meager profit If borrower's business has meager profit = 1, 0 0.801
otherwise
GROUPLENDING  If borrower obtains credit with group 0.051

estate mortgages or guarantors. Therefore, we assume
that real estate mortgages and guarantors are effective
predictors of repayment. The repayment for the Guang-
zhou project under the innovation of counter-guarantee
is shown in Table 2. As seen in this table, 61.93% of bor-
rowers repaid microcredit on time, but the other bor-
rowers could not repay microcredit on time. Of these
who could not repay on time, 4.45% extended the matu-
rity by 1year, and 32.39% submitted a compensation

member = 1, 0 otherwise

application and were compensated by GZFGC; 1.14% bor-
rowers were delinquent. When we further analyse the
difference between customers who did not repay and cus-
tomers who repaid, we find that 37.17% of males did not
repay the loan, and 62.83% of males repaid the loan. At
the same time, 57.63% of females did not repay the loan,
and 42.37% of females repaid the loan. We did not find
the women's repayment rate to be higher than the men's.
It is also observed that 90.38% of high school and
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university educated and 9.62% of junior and primary
school educated individuals repaid the loan. Meanwhile,
68.18% of high school and university educated and
31.18% of junior and primary school educated borrowers
did not repay the loan. There are 63.47% of individuals
who did not repay the loan, while 36.53% repaid the loan.
At the same time, 66.67% of the partnership micro-
enterprises did not repay the loan, and 33.33% repaid the
loan. Partnership borrowers could borrow more than
individuals, but group lending is not more effective than
individual lending on repayment. Most of the default fol-
lows from business failure and microenterprises with
meager profits. Among the repaying borrowers, 76.15%
had a small revenue from their microenterprise, and
23.85% had a higher revenue. Among the defaulting bor-
rowers, 86.57% had a smaller revenue, and 13.43% had a
higher revenue. The percent of meagerly profitable
microenterprises increased the default rate.

5 | MODEL

Our theoretical argument is based on the optimization
model of consumer choice (Campbell & Dietrich, 1983).
The borrowers are assumed to maximize utility over a
vector of mutually exclusive financial, sociodemographic,
and economic characteristic choice variables at different
states. Thus, a borrower affiliated with GZFGC maxi-
mizes her utility via a probability function of a different
state. In every period that a borrower is active and
receives a loan counter-guaranteed by GZFGC, she can
invest in a joint partnership venture or an individual
small business project. Either way, two outcomes are
expected from the borrower: either a project is profitable
with probability P, and repayment happens, or alterna-
tively, the project fails with probability 1 — P, and the
borrower fails to repay the loan. Thus, a probit regression
model is used to model the dichotomous feature of the
repayment or default:

REPAYMENT;" =X/ + u, (1)

1 if REPAYMENT;* >0

REPAYMENT; ={ | )
0 if REPAYMENT;" >0

Here, REPAYMENT is an unobservable latent vari-
able, which can be understood as the utility of repay-
ment. When it is greater than 0, the borrower will choose
to repay, and the observable variable REPAYMENT;
equals 1. When it is less than 0, the borrower will choose
not to repay, and REPAYMENT,; equals 0; x; represents
the explanatory variable matrix that may affect the
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borrower's repayment utility and behaviour, and f is the
coefficient vector of the explanatory variable. u; is the
error term subject to the zero-mean assumption, u;~N(0,
1). We hypothesize that beside the effects of the socioeco-
nomic characteristics of the borrowers on the repayment
rate, the principal determinants of the repayment rate are
conditional on financial and non-financial counter-
guarantee tools. Therefore, under these reasonable
assumptions, we estimate a probit model:

REPAYMENT; =X/ + &, (3)

The likelihood function can be written as:

InL= zn: [REPAYMENT;Ing (x;/) @
i=1
+ (1-REPAYMENT,)In[1-¢(x;f)]].

In the literature, there are many hypotheses inherent
to borrowers' characteristics and their effects on the abil-
ity to repay loans on time and the pre-default and default
rate on preexisting loans, especially in developing coun-
tries. In the model, the variable for gender is set at 1 if
the borrower is male and 0 if female. Borrowers with
higher education attainment or achievement are more
sensitive to default risk and the consequences of a bad
reputation. Therefore, these borrowers are more orga-
nized and well trained to keep track of the books and
manage their financial performance by maximizing profit
and minimizing loss from adverse social events. In con-
clusion, borrowers with higher education have a better
repayment rate. Older borrowers are more risk-averse
than younger borrowers, especially among men (Eze &
Ibekwe, 2007). However, there is also evidence that youn-
ger borrowers are more responsible and more knowledge-
able, thus having a positive impact on the repayment rate
(Bhatt & Tang, 2002). Mokhtar, Nartea, and Gan (2012)
found that borrowers in the age categories between
46 and 55 have a higher probability of default. This find-
ing does not corroborate the hypothesis that older bor-
rowers have a higher repayment rate than younger
borrowers. Our understanding is that borrowers in this
stage of their lives might have a large family size, espe-
cially in developing countries, and thus a higher con-
sumption level; they are more likely to be financially
constrained. Thus, their businesses, if run informally, are
subject to adverse shock and a higher default rate on
their loans. So borrowers' age impacts repayment. In our
paper, we assume age impacts repayment through a real
estate counter-guarantee. Business size, years of experi-
ence, and employment indicate experience in running
micro-enterprises, and financial risk management means
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a more stable income statement and cash flow streams
than a startup SEM (Bhatt & Tang, 2002; Brehanu &
Fufa, 2008). As a result, borrowers with employment in
the business minimize principal-agent issues and thus
have a higher repayment rate, whether it is counter-
guaranteed by a single parent, minimum living security,
real estate mortgage, training certification, or double
unemployed. Borrowers with a high potential cash flow
stream have a higher repayment rate (Clark, Kays,
Zandniapour, Montoya, & Doyle, 1999). These variables
can be control factors in our model to analyse the
counter-guarantee mechanism. Thus, the probit model is
empirically specified as:

REPAYMENT; = §, + 8, TRAINING + 8,REALESTATE
+ f,GROUPLENDING + 3,GENDER
+ fsLOANSIZE + , TERM
+ 3, EDUCATION + ,FAMILYM
+ fobMEAGERPROFIT
+ o EMPLOYMENT + ¢;.

(5)

Variable definitions and descriptive statistics are pro-
vided in Table 2. We have provided justifications for
including these explanatory variables in this and in the
literature review section.

Training certification and group lending are included
to represent non-financial services. Real estate is
included to represent a traditional financial counter-guar-
antee. Relatively well-off borrowers tend to select real
estate as a counter-guarantee tool. Having real estate or
not impacts payment ability but owning real estate is
impacted by several factors. Therefore the use of real
estate as a counter-guarantee tool is an endogenous vari-
able in the model. Whether borrowers use real estate or
not as a counter guarantee is a binary choice. Therefore,
our endogenous variable is binary. To address the prob-
lem of the endogenous binary variable problem, we use a
conditional mixed process (CMP) method developed by
Roodman (2011). We use age as an instrumental variable
for the real estate counter-guarantee. The higher the age,
the greater is the likelihood that an individual owns a
house because he can afford it and because he needs it to
raise the family. House distribution policy in China also
explains the rationality of the relationship between real
estate and the age of vulnerable borrowers. Chinese
house distribution policy before 2000 was such that it
was cheap to own a house. Further, the government
made it easier for married workers to own a house. After
2000, it became almost impossible for the poor to buy a
house in Guangzhou because of the very high prices. Age
is significantly related to the real estate counter-

guarantee, but it is not related to repayment or non-
repayment. Results from the first stage regression model
are presented in Table Al.

6 | RESULTS
The results are presented in Table 3. We find that train-
ing certificates have a negative impact, while real estate,
group lending, and focusing on women have no impact
on microcredit repayment that operates with the counter-
guarantee mechanism.

Analysing the reasons, we can find that group lending
in this project had only two vulnerable borrowers, and
they borrowed together to run a joint business. By jointly
borrowing, they were able to borrow double the loan size
an individual borrower could. They were not able to

TABLE 3  Effects of counter-guarantee mechanisms on loan
repayment as obtained from using the conditional mixed process
method

Coefficient Marginal effect
Variables (SE) (SE)
TRAINING —-0.621" -0.215"
0.37) (0.12)
REALESTATE —0.289 —0.100
(1.60) (0.55)
GENDER 0.004 0.001
0.22) (0.07)
GROUPLENDING —0.664 —0.230
(0.59) (0.20)
EDUCATION 0.570" 0.197"
0.27) (0.09)
LOANSIZE —0.340 —0.118
(0.60) (0.21)
MEAGERPROFIT —0.395 —0.136
0.31) (0.10)
EMPLOYMENT 0.097 0.033
(0.19) (0.07)
TERM 1.136 0.393
0.92) (0.32)
FAMILYM —-0.221 —0.076
(0.29) (0.10)
CONSTANT 3.408
(6.06)

Note: * and " indicate coefficients are significant at 10% and 5%
levels, respectively. Values inside the parentheses are robust stan-
dard errors.
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repay their share of the other to evade market risk and
credit risk because they operated the business together,
and by paying the other's share, they may bankrupt both.
They also did not have essential characteristics for group
lending, that is, group member's support, monitoring,
and pressure in group meetings.

In this project, women do not show a better perfor-
mance compared with men. Gender difference in the
urban microcredit market of China is not significant.
Without group meetings to support women in this pro-
ject, the result is different than what has been found in
other countries. These reasons can explain why focusing
on women has no impact on repayment.

The use of non-qualified financial collateral can be a
deterrent force. However, we find that few borrowers use
financial collateral like a real estate mortgage as a
counter-guarantee tool (Table 1). The reason for real
estate having no impact on repayment lies in the culture
and law of China. A borrower who owns only one real
estate property can refuse to leave his/her apartment
after defaulting. Based on Chinese regulations, 14 square
meters per person (this number is different in different
provinces) as collateral is forbidden to enforce, and even
if the size of the apartment is larger than this number, a
court can seal but cannot auction off the property. So
financial institutions prefer to receive the second real
estate property as collateral, but financially vulnerable
groups in Guangzhou are not likely to have that. These
facts result in a financial counter-guarantee having no
impact on the repayment, unlike what has been found in
the previous literature (Kereta, 2007; Mersland &
Strem, 2009).

Training certification is not only a form of non-
financial collateral but also a kind of non-financial ser-
vice, which proves that the borrowers have taken the
training implemented by GZMLSSB, including vocational
guidance and vocational skills training. The vocational
guidance covers financing skills, planning and develop-
ment of enterprises, human resources, and financial
management. Vocational skills training covers the com-
puter, cooking, beauty, hairdressing, electrical, and other
training that provides unique skills. After borrowers have
been certified as completing the requirements of the
training program, they can obtain credit without finan-
cial collateral. Even though education and training could
improve repayment rates in group lending
(Garikipati, 2008), we find that re-employment training
in China decreases the repayment rate. It may be because
re-employment training does not address the needs of
borrowers. Instead, borrowers take the training to meet
the borrowing conditions. The government can encour-
age borrowers to take the right type of technology train-
ing and mix it with business skill advancement training
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to increase the repayment rate. Our finding contrasts
with Bhatt and Tang (2002), who indicate that training as
a lending condition improves the transaction cost
between borrowers and the MFI.

The other significant variable is education. Looking at
the effect of education on the repayment rate, we found
that a university-level education has a positive impact on
the repayment rate. We argue that borrowers with an
advanced degree are more able to circumvent the risk of
default and careful to avoid its associated disadvantages
in the future. Therefore, borrowers with a low level of
education are less equipped to understand the fungibility
of money, especially in developing countries. University
educated borrowers who honoured their contracts repre-
sent 20.59%, while university-educated borrowers who
violated their contracts represent 12.12%. In the same
vein, defaulting borrowers with a high school degree rep-
resent 56.06% of total respondents compared to 27.27%
for junior high school and 4.55% primary school. It is evi-
dent that the repayment rate does not have a linear rela-
tionship to the socio-economic characteristics of the
borrowers, like education. However, we argue that bor-
rowers with a university education have more opportuni-
ties than their counterparts because, when a business
fails, they will have more opportunities for creating alter-
native income or obtaining an even higher wage job,
enabling them to repay the loans. These educated bor-
rowers repay the loan once they find alternative jobs
because these borrowers do not want to suffer the nega-
tive impacts of not paying the government-backed loans.

The counter-guarantee mechanism purportedly
assures MFI no return loss, which makes MFI increase
the microcredit supply. However, microcredit mecha-
nisms, including non-financial services, group-lending,
and focusing on women, do not increase the default cost
of borrowers. These counter-guarantee tools do not have
the same performance in China as the literature review
suggested. Microcredit loss concentrate on GZFGC as it is
sanctioned by the government. This violates the original
intention of microcredit, which is poverty reduction by
way of the market, not by the government.

7 | SUMMARY AND
CONCLUSIONS

We analysed the effectiveness of the microcredit mecha-
nism in counter-guarantee mode on the credit repayment
rate using experiences of the microcredit project in
Guangzhou, China. We used data from MFI via
GZMLSSB, whose loans have been counter-guaranteed
by GZFGC since 2009. We used a sample of poor urban
borrowers in China, where the size of each loan offered
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varied from 20,000 RMB to 50,000 RMB per individual.
Moreover, given the Guangzhou project has unique oper-
ating mechanisms, we analysed the role of group lending,
focusing on women and non-financial services in
counter-guarantee mode. To avoid the shortcoming of
using  unidimensional = variables = (Hermes &
Lensink, 2007), we adopted a model based on an optimi-
zation model of consumer choice. We hypothesized that
besides the effects of the sociodemographic characteris-
tics of the borrowers on the repayment rate, the determi-
nants of the repayment rate were conditional on the
counter-guarantee.

Our results indicated that the real estate mortgage as
traditional financial collateral had no impact based on
Chinese regulations and the location of the project. We
also found that training certificates as non-financial ser-
vices had a negative impact on credit repayment. Focus-
ing on women and group-lending did not affect
repayment.

We suggest the following alternatives to minimize the
management cost of pre-default and default risk on
microcredit loans in GZMLSSB and other similar
projects:

1. University graduates have a higher financial potential,
respect contracts, and have better managerial ability
to operate small businesses than individuals with a
lower level of education. GZMLSSB should provide
loans to university graduates and make an imperative
in their contracts that they hire vulnerable groups
when they become successful.

2. Drop the counter-guarantee form of training certifica-
tion and implement mechanism innovation to
increase default cost.

3. Real estate is a unique financial counter-guarantee
type. It has a different impact path on repayment. We
suggest that it be dropped in the same project because
it is not an effective deterrent in China.

4. Focus on group lending, women need group meetings,
and other social capital relationships to increase
default cost. We recommend more frequent and rele-
vant psychological and financial reinforcement
through group meetings. We do not underestimate the
function of non-financial services, but our view is that
the non-financial services must be operated indepen-
dently (not by GZMLSSB but by non-governmental
organizations such as women's associations). If
GZMLSSB were to continue to provide training, it
needs to revise the content and pattern of training to
suit the needs of small enterprises. It is also our opin-
ion that non-financial collateral should be combined
with social capital to reduce transaction costs and
increase loan repayments. The microcredit project in

Guangzhou should continue to focus on poverty, but
it should restructure to be successful. Making credit
available is the only financial means of alleviating
poverty, but there should be a way to increase repay-
ment. Increasing default cost to borrowers by linking
non-financial collateral with social capital and by
linking financial collateral with real restate or deposits
are incentive-compatible methods. There should be
reasonable contract tailoring and not only intervening
financial intermediaries.
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APPENDIX A

TABLE Al
real estate as collateral use by borrowers as obtained from using the

First stage regression model of factors affecting

conditional mixed process method

Coefficient
Variable (SE)
GENDER 0.056
(0.35)
LOANSIZE —1.705
(1.10)
MEAGERPROFIT —0.061
(0.45)
EMPLOYMENT —0.258
(0.31)
TERM -1.919
(2.01)
FAMILYM —0.027
(0.50)
AGE 3.038"
(1.40)
CONSTANT 5.917
(12.49)

Note: Real estate is an endogenous variable in the model with age
as an instrument. The first stage regression showed age meets both
exclusion and relevance criteria. ~ and ~ indicate coefficients are
significant at 10% and 5% level, respectively. Values inside the
parentheses are robust standard errors.
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ABSTRACT

We use interview survey data collected randomly from 2677 farm households in nine provinces of
China to understand the role of demographic, economic, land, and village characteristics on
agricultural land transfer-in by farmers. Results show that variables such as borrowing from
informal sources, household labour availability, percentage of total income from agricultural
sources, and the household with village cadre have significant positive effects on land transfer-
in. Low economic development and low transportation network availability in a county reduces

KEYWORDS
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transfer-in; parametric
determinants;
nonparametric determinants
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land transfer-in. We also find that two variables (land holding and land idling) should be entered
into the model nonparametrically. Land holding and land idling have U- and L-shaped impacts on
land transfer-in, respectively. Land transfer-in has endowment equilibrium and provides Chinese
households more opportunities to earn agricultural income, thereby reducing rural poverty.

I. Introduction

Land transfer has endowment equilibrium, poverty
reduction, economic transformation, structural change,
and income effects on farmers (Ali et al. 2015;
Deininger, Ali, and Alemu 2013). Land transfer is
important in China because it can potentially help
farm households to realize economy of scale, increase
production efficiency, address rural labour migration
issues and problems associated with the rapidly increas-
ing ageing population, improve farmer’s income, and
reduce land idling (Wan and Cheng 2001; Deininger
et al. 2014; Keswell and Carter 2014).

Land transfer-in is a process in which a farmer
contracts in land to increase his farm size. Land frag-
mentation and small land holding prevents Chinese
farmers from intensive mechanization and the realiza-
tion of economy of scale. The Chinese government
amended the Constitution to allow land management
transfer in 1988. The land transfer process has acceler-
ated since 2008 because of the massive rural to urban
migration and farmers’ desire to increase income from
agricultural sources. By June 2016, about one-third of
the total agricultural land (30.6 million hectares) had
already been transferred. Still, there is substantial room
to gain from land transfer in China.

Participation in land transfer-in is determined by
age, asset, gender of the household head, number of
household labourers, and agricultural capacity (Ali
et al. 2015; Deininger, Zegarra, and Lavadenz 2003).
As agriculture is a labour-intensive industry in a
developing country, variables like having a younger
operator, less household assets, a male household
head, the availability of more labourers, and agricul-
tural experience encourages land transfer-in.

Our study assesses the role of economic variables
in addition to sociodemographic variables on the
land transfer-in process. Adding land title, economic
circumstance, and social circumstance will help to
provide more accurate information related to the
land transfer-in process.

We organize rest of this article as follows. In
Section II, we provide information related to data
and show the simple structure of the model and
describe the explanatory variables used in the article.
In Section III, we detail results from the study. We
conclude the article in Section IV.)

Il. Data and method

Our data come from an interview survey of 2677
farmers collected from 578 villages in nine provinces

CONTACT Krishna P. Paudel @ kpaudel@agcenter.lsu.edu @ Department of Agricultural Economics and Agribusiness, Louisiana State University (LSU)

and LSU Agricultural Center, Baton, Rouge, LA, USA
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(Sichuan, Shanxi, Liaoning, Ningxia, Jiangsu, Henan,
Guizhou, Jiangxi, and Guangdong) of China in 2014.
These provinces have different economic and social
circumstances and provide the best survey data to
study this topic.

We use probit and semiparametric probit mod-
els (generalized additive model) to determine the
effects of different variables on the land transfer-
in decision. A semiparametric model combined
with parametric and nonparametric terms gives
an estimation advantage as variables are not
entered in the model in an ad hoc basis. We
specify the land transfer-in decision using the
following model:

Yi = X;ﬁ —+ Z;:l f] (Zji) —+ &i.

Here, y, is a binary variable that indicates whether a
household transfers-in land or not, X; are variables
matrix of a parametric form,  is parametric vector, zj
is matrix of exogenous variables that are identified to
enter into the model nonparametrically, f; is an
unknown smooth function of the exogenous explana-
tory variable, and n is a total number of nonparametric
variables.

We chose explanatory variables based on the exist-
ing literature in land transfer. These variables give
information about farmer demographics, economic,
land, and village characteristics. Descriptive statistics
associated with these variables are provided in Table 1.

We provide log likelihood ratio test results in
Table 2 that help us to determine which continuous
variable should enter into the model nonparametri-
cally. Result shows that land holding size (size) and
idling size (idling) are nonparametric variables as

Table 1. Definition of Variables.

deviances are significant at a 5% level. We use
Hong and White’s (1995) test to conduct the speci-
fication test that favoured the use of a semipara-
metric model in the analysis (Hong and White’s
test statistic value is —2.306, p-value = 0.02).

lll. Results

We interpret the results from a semiparametric
probit model given that the specification test indi-
cates a parametric model should be rejected in
favour of a semiparametric model. Results are
shown in Table 3. We interpret values obtained
from marginal effects. Farmers transfer in more
land (4.8%) when they can borrow from relatives
and friends. Informal finance is a major way to
obtain capital to land transfer-in. In our sample, of
those who funded land transfer-in from external
sources, 30.06% households obtained a loan from
formal financial institutions whereas 69.94%
obtained loans from informal sources such as
friends and relatives.

More labourers in the household lead to more
(5%) land transfer-in. In developing countries,
agriculture is a labour-intensive industry. Having
more labuorers to provide enough workforce
thereby motivates farmers to transfer in land.
Although Chinese farmers belong to a village
collective, land allocation and land distribution
are based on the number of members in a house-
hold relative to the village collective. Hiring an
outside labuorer is not common in Chinese
farms.

When a household has more income coming

from the agricultural source, they transfer in

Variable Definition Mean SD
Transfer-in Have transferred-in land (yes = 1, otherwise 0). 0.1 0.3
Loan Household borrowed from informal sources (yes = 1, otherwise 0). 0.4 0.5
Middle Number of family members with junior school or lower education level. 23 13
High Number of family members with high school or above education level. 0.8 1.0
Labour The ratio of labourers divided by total family members. 0.7 0.2
Size(mu) Land holding by household 6.8 20.0
Parcel Number of land parcels 5.0 4.7
Ag.income The ratio of income from agriculture divided by total household income 36.5 33.2
Titled Family’s lands have been titled (yes = 1, otherwise 0) 0.5 0.5
Idling Land area that is idle 0.6 33
Collective Collective lands in your village have been transferred (yes = 1, otherwise 0) 0.3 0.5
Village cadre Family members have been village cadre (yes = 1, otherwise 0) 0.1 0.3
Name Responder feel that there are many same last name people as his in village (yes = 1, otherwise 0) 0.5 0.5
Econ Responder feel that county’s economic developing level is low in local province (yes = 1, otherwise 0) 0.1 0.2
Transport Responder feel that transportation of village is poor (yes = 1, otherwise 0) 0.04 0.2
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Table 2. Identifying the variables to enter parametrically or
nonparametrically in the probit model.

Variable DF Deviance Pr(> Chi)
Size —0.00088342 —0.00089014 0.003149 **
Labour 3.302 4.0383 0.2996
Ag.income —0.7855 -1.2591 0.2009
Idling 0.002178 0.0020305 0.006856 **

Notes: DF is noninteger because penalties shrink degrees of freedom in the
spline based regression model. ** indicates that the corresponding vari-
ables to those p-values are significant at a 5% level.

more land. A 1% increase in share of income from
agricultural sources increases land transfer by
0.1%. In our sample, an average household obtains
36.5% of its income from agricultural sources.
Land transfer-in is a major way to raise the living
standard of a farm household (Keswell and Carter
2014).

If there is a village cadre in the household,
farmers transfer in more (3.7%) land. Village
cadres are officials elected by the villagers who
serve in village collectives; each term lasts for 3
years. They have influence on much business con-
ducted by the village cooperatives. Village cadres
also have a power and information advantage.

APPLIED ECONOMICS LETTERS (&) 3

Therefore, households with a village cadre can
take advantage of access and information, thereby
increasing the chance of land transfer-in.

We find that land transfer-in occurs more in a
county with low economic development or where
the transportation network is poor. In these places,
agriculture represents the major source of income.
Farmers in counties with a lower economic devel-
opment status have agriculture contributing as
much as 35% towards income, whereas the share
drops to only 14.07% if a household is in a more
developed area.

Results from a semiparametric partial regression
plot (Figure 1) show that where idling land increases,
the probability of land transfer-in decreases sharply,
but the predicted probability flattens after the idling
land holding size gets to 30 mu. Therefore, we observe
an L-shape in the relationship between land transfer-in
and land idling.

Land holding size is another variable that
entered into the model nonparametrically. There
is a quadratic relationship to the probability of
land transfer-in (Figure 2). The turning point

Table 3. Results from semiparametric and parametric probit models for land transfer-in in China.

Semiparametric model

Parametric model

Variables Coefficients Marginal effect Coefficients Marginal effect
Loan 0.247%*** 0.048%*** 0.247*** 0.048%***
(0.065) (3.869) (0.065) (3.867)
Middle 0.025 0.005 0.025 0.005
(0.027) (0.963) (0.027) (0.963)
High 0.027 0.005 0.027 0.005
(0.035) (0.784) (0.035) (0.784)
Labour 0.259* 0.050* 0.259* 0.050*
(0.150) (1.760) (0.150) (1.760)
Size 0.003** 0.001**
(0.001) (2.231)
Parcel 0.009 0.002 0.009 0.002
(0.007) (1.368) (0.007) (1.372)
Ag.income 0.004*** 0.007%*** 0.004*** 0.001**
(0.001) (4.204) (0.001) (4.208)
Titled -0.028 —-0.005 —-0.028 —-0.005
(0.065) (—0.436) (0.065) (-0.436)
Idling —0.065** —0.013**
(0.026) (-2.609)
Collective 0.083 0.016 0.083 0.016
(0.067) (1.265) (0.067) (1.264)
Leader 0.193** 0.037 ** 0.193** 0.037**
(0.091) (2.156) (0.091) (2.156)
Name 0.039 0.008 0.039 0.008
(0.065) (0.620) (0.065) (0.620)
Econ 0.207* 0.040 * 0.207* 0.040*
(0.125) (1.691) (0.125) (1.692)
Transport 0.371** 0.072** 0.371** 0.072**
(0.150) (2.516) (0.150) (2.515)
Constant —1.846*** —0.358*** —1.829*** —0.355***
(0.142) (—13.961) (0.142) (—13.692)
Observations 2677 2677
Log-likelihood —966.90 -966.90

Note: *, ** *** indicate significant at the 10%, 5%, and 1% level, respectively.

212



4 M. JIANG ET AL.

0.20
|

Predicted Probability
0.10
|

0.05
|

Idling

Figure 1. Predicted probability of land idling on land transfer-
in by farmers in China.
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Figure 2. Predicted probability of land holding size on land
transfer-in by farmers in China.

seems to be around 400 mu. The availability of
farm labour and technology may be the reason
why the predicted probability of land transfer
decreases at that point. This has policy implica-
tions for the Chinese government: unless sufficient
mechanization occurs, labour shortages may pre-
vent farms from increasing in size.

IV. Conclusions

A semiparametric probit model was identified to
be a better specified model to understand the
land transfer-in process in China. We found
that farmers transfer in more land if they are

able to borrow from relatives and friends, have
more labourers in the household, a greater share
of their income comes from agricultural sources,
if the household has a village cadre, or if the
economic development of the county is low and
the transportation network is poor. Two variables
entering nonparametrically into the model had an
L-shape (land idling) and an inverted U-shape
(land holding).

We observed that the majority of the land transfer
fund is still coming from informal sources. Rural
credit constraints will be a major impediment to an
effective land transfer-in process in China. Unless
technology can substitute for the availability of farm
labour, rural land transfer may not happen as fast as
the government wishes.
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